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ABSTRACT 


Copper River (Alaska) sockeye and chinook salmon forecasting 

techniques are described in detail, including confidence internal 

determination, data bases utilized and format for submittal to 

statewide forecast document. In addition, run timing prediction 

methods for commercial catch of sockeye and chinook salmon and 

total salmon escapement timing for Miles Lake sonar enumeration 

site are described. 


KEY WORDS : Copper River, sockeye, chinook, forecast, timing 



INTRODUCTION 


Management of Copper River salmon resources, particularly sockeye 

and chinook salmon depends in part upon the accuracy with which 

forecasters are able to predict the size and timing of adult 

returns. Adding to the complexity of the situation, is the 

presence of significant numbers of sockeye salmon from enhanced or 

hatchery production. In recent years the contribution from 

enhanced production ranged between 15 and 20 percent of the total 

sockeye return. During the first 10-15 days of the Copper River 

commercial salmon fishery, little or no escapement data is 

available thus the fishery is managed primarily using inseason 

catch and preseason forecast data. As the season progresses, 

forecast data becomes less important. Relative strengths of 

forecasted runs of sockeye and chinook salmon determine in part the 

management plan for early in the season where significant 

incidental harvest of chinook salmon, in a year of poor return, 

could severely impact the escapement. Forecast data serves as an 

"early warningn system preparing the management staff well before 

the season begins with anticipated strength and timing of natural 

run returns for each species (sockeye and chinook) as well as the 

anticipated return of sockeye from enhanced production. 


The forecast system for Copper River sockeye and chinook has 

evolved from an uncomplicated "educated guesstimate1I which used age 

data, various catch and escapement data and environmental extremes 

to produce a single estimate figure without confidence intervals. 

The system currently in use is not complicated; however, it does 

rely upon a number of data base elements, maintenance of which are 

critical to the berecasting pr~cedurc. In the eight years ending 

in 1992, the sockeye return forecast average error was 9.4% and 

the chinook return forecast average error was 20.4%. Realizing 

that the data used to assess the forecast accuracy is subject to 

interpretation and/or has a confidence interval to be considered, 

overall performance of the Copper River salmon forecast system is 

quite acceptable. 


This report is presented as a documentation of forecast methodology 

for both abundance and timing of returns, data base resources used 

in forecast preparation and a general history of forecasts prepared 

to date. Clearly, environmental or other data not currently 

incorporated in the forecast technique may improve future 

performance. Nearshore and high seas temperature data which is 

currently available plus potential smolt indexing and other 

parameter data collection and evaluation may improve forecast 

accuracy significantly. It may also occur that such data 

collection is not cost effective relative to potential gains in 

forecast accuracy. 




FORECAST 

Methods 

Sockeye 


Natural Stock Copper River sockeye salmon return as adults 

primarily as four, five and six year cycle fish, thus forecasting 

relies heavily on data from spawning populations which precede the 

return year being forecasted by four, five and six years. Xost of 

the important data series required to prepare the forecast are 

available from either Annual Finfish Management Reports (AMR1s) or 

Catch And Escapement (C&E8s) reports for the Prince William Sound 

Area. All essential data are maintained on Lotus 123 spreadsheets, 

examples of which are included in this report. Most of the data 

sets are named as "Table x." in the reports described above but 

also are maintained with a "File Name:", "File Date:I1 and "Disk: l8 

heading to ensure that the proper file is accessed, the most 

current copy is used and the disk where the file resides is readily 

determined. The table number and disk file name will be shown for 

each data set used in the forecast procedure. All tables which 

present data in statistical week form must be adjusted annually 

since statistical weeks move one day per year normally. 


The forecast worksheet (Lotus spreadsheet) requires little more 
than entry of appropriate data in labeled cells. Table 1 (Disk 
file I1FCAST93 .wkll1), contains the 1993 forecast information and 
caicclaticns. Table 2 (Disk file I1FCST932. wkltl) contains the 
confidence interval calculations for the forecast. In order to 
provide the forecast in proper format to Headquarters, the forecast 
result plus other salient data is presented in Table 3 (Disk file 
11FCST933.wp581). Note that this last file is prepared in Word 
Perfect 5, rather than Lotus 123 to satisfy publishing 
requirements. 

Description of Table 1. - 11FCAST93.wk111requires acquisition of 

various basic data, primarily from AMR and C&E Reports. Step 1 

(see Table 1) is to revise the file name to the proper year ie, to 

prepare the 1994 forecast, change FCAST93 to FCAST94 and enter the 

current date in the file date cell. Step 2, enter the correct 

source years which normally requires adjusting all columns by one 

year when using the previous year's forecast document. The year 

columns must represent four, five and six years prior to the year 

being forecasted in order to identify appropriate parent year 

spawning stocks etc. Step 3, enter the Copper River Delta and 

Upper Copper River aerial survey indices for the appropriate years 




years or from I1DELTAESC. wkl" and I1CRSESIN. wklV1. Step 4, enter 

Miles Lake sonar estimates for the appropriate years. These data 

can be acquired from AMR1s or "MILESDC.W~~~~. 
Step 5, enter the 
combined subsistence and personal use catches for the Upper Copper 
River. The figures used are the total estimated catches for all 
species and gear types which appear in AMR tables and 
I1CRSUPUTB.wklI1 for appropriate years. Step 6, enter Upper Copper 
River sport fishing catch of sockeye salmon and Upper Copper River 
sport fishing catch of chinook salmon. Sport Fish Division 
Statewide Harvest Reports or equivalent summaries such as 
I1BOARD90l.wkll' (filename subject to revision for year component) 
provide these data. Step 7, enter the enhanced production 
escapement (includes fish used for brood stock) but do not include 
the subsistence, personal use or sport catches from enhanced 
production as these components will be dealt with elsewhere. File 
wSOCKTAB.wkllf contains the appropriate estimates of enhanced 
production escapement. Note: There are two estimates of 
escapement presented and the average of the two is used for this 
procedure. 

Many steps from this point forward in the forecast process will 

auto-calculate if using the spreadsheet disk file "FCAST93.wklIf. 

Step 8 will subtract the total subsistence, personal use and sport 

catch from the sonar count to provide an estimate of sockeye salmon 

reaching the spawning grounds. The sonar count does not 

differentiate between sockeye, chinook, coho, steelhead or other 

species thus reduction by all known catches is necessary to 

estimate sockeye spawners. 


Step 9 requires determination of the percentage of equivalent age 
classes by parent year, thus the percentage of six year old fish in 
the escapement six years prior to the year being forecasted. C&E 
Reports are the best sources for these data. Normally, several age 
classes may represent one total age pmup ie age readings 2.2, 1.3 
and 0.4 fall within the total age five group for the year being 
assessed. Determine and enter the percentages as indicated in 
Table 1. 

Step 10 will auto-calculate a weighting of potential parent stocks 
from total age four, five and six year fish and normalize the 
resulting weighted index to 100% thus making it comparable to 
individual or average indices. Shown in Step 11, is the 27 year 
average index for Upper Copper River aerial surveys. It is 
available by using a series of AMR Reports or "CRSESIN.wklW. 

Steps 12, 13 and 14 are replicates of Steps 9, 10 and 11 using the 

equivalent data from the Copper River Delta. Step 13 will auto- 

calculate to provide a weighted index. The data for Step 12 is 

available from C&E reports and for Step 14 from AMR1s or 

"DELTAESC.wklW. 




Step 15 simply requires entering the correct year headings for the 

columns. Step 16 is entry of the desired sonar counts for the 

appropriate years, the sources included Personal Use Regulations 

for the years in question, files lqCRSEXWCA.wklll 
through 1988 or 

*1CRSEX89.wklf8
etc with the two digits in the filename representing 

the year from 1989 on. Step 17 is entry of the sonar counts for 

the appropriate years which the spreadsheet will bring down 

automatically. Step 18 automatically calculates the percentage of 

the desired escapement which occurred by year. Step 19 

automatically calculates the spawning escapement (by year) after 

subsistence, personal use and sport catches plus hatchery produced 

escapement (less any catches) have been removed from the original 

sonar count. Step 20 automatically calculates the percentage of 

desired escapement (includes kings) based on estimates of catches, 

hatchery production and other figures entered earlier in this 

process. 


The next section attempts to estimate the proportion of king salmon 

in the escapement. Step 21 requires entry of the total personal 

use king salmon catch and total personal use salmon catch by year. 

The percentage of king salmon in the personal use catch will be 

automatically calculated. The personal use catch is assumed to be 

the best estimate of the proportion of chinook salmon in the 

escapement. Step 22 applies the percentage estimates from Step 21 

to the sonar escapement estimate from Step 19 producing an estimate 

of kings in the spawning escapement. Step 23 subtracts the king 

escapement estimate in Step 22 from the total spawning escapement 

figure in Step 19. These figures are one of two "best estimates" 

of the total Upper Copper River sockeye salmon spawning escapement 

Step 24 calculates the percentage of desired sockeye salmon 

spawners compared to the actual estimates by year. Step 25 

calculates a weighted (by age class) contribution expected in the 

return. Step 26 adds together the weighted expectations from Step 

25 and calcalztas the 2ercentage of desired escapement which the 

weighted estimate results in. Steps 27 and 28 show the weighted 

aerial indices compared to desired escapements (percentage) for the 

Copper River Delta and Upper Copper River. These figures will 

auto-calculate. 


Determination of estimates of return will be calculated in this 
section. Critical to this exercise is the "return-per-spawner1* 
estimate used. Two methods of determination are available, with a 
simple five-year cycle providing more data points than the totally 
age-based method. Interestingly, the two methods result in only 
slight differences in the calculated return-per-spawner 
relationship. The high proportion of five-year cycle fish combined 
with the balance between four and six-year fish probably accounts 
for the lack of significant difference. "CRESCRET.wkltf provides 
the base data for the five-year cycle calculations, while . 

ltCATBYAGE.wkl*tprovides the base data for the fully age based 

return- per-spawner calculations. 




Using "CRESCRET.wklul, and the five year previous parent "total 

spawning escapementut figure (1988 for 1993 etc), the "return per 

spawner" for the five (5) most similar parent year escapements from 

the previous fifteen (15) years data are averaged to produce the 

figure used in forecast calculations. 


The return-per-spawner figure determined in Step 29 is applied to 

the weighted sonar escapement figure (Step 30), the Upper Copper 

River Aerial Index (Step 31) and the Copper River Delta Aerial 

Index (Step 32) to produce estimates of total return. The Upper 

Copper River has two estimates (sonar and aerial index based) while 

the Copper River Delta has only one estimate (aerial index). Step 

33 states the escapement assumptions required for spawning, all in- 

river catches, hatchery brood stock and non-utilized hatchery 

produced escapement. These figures must be adjusted annually as 

in-river catches and hatchery production change. The appropriate 

return-per-spawner figure must be inserted in the text at this 

point. 


Step 34 subtracts desired escapement fromthe forecasted return for 

the Copper River Delta area, Steps 35 and 36 do the same function 

for the Upper Copper River Sonar and Aerial Index estimates of 

return, collectively producing estimates of available commercial 

harvest. Step 37 averages the figures in Steps 35 and 36 thus 

including attributes of both Upper Copper River escapement 

estimates. Step 38 adds together the Delta and averaged Upper 

Copper allowable commercial harvest estimates producing the 

"natural productionn estimate of allowable commercial harvest for 

the entire Copper River system. 


Enhanced Stock The Gulkana Hatchery Complex (Gulkana Hatchery I 

and Guikana Hatchery 11) produce significant -antities of sockeye 

salmon which impact all harvest components and many escapement 

components for the Copper River. 


The first function (Step 39) in this process is to establish the 

average age composition of returning adult salmon from hatchery 

production. This figure should be updated regularly as additional 

years data is accumulated. 


Until recently, only Summit Lake survival (fry to adult) data was 

available; however, for 1992 and beyond, Crosswind Lake survival 

data will be available and estimates of Paxson Lake survivals can 

also be made based on data from the other two fry release points. 

Step 40 will be to establish average survival (fry to adult) 

figures for each release point. 


Note: Prior to conducting the following steps, it is necessary to 

combine fry releases from Gulkana I and Gulkana I1 facilities which 

are released into Paxson Lake. An alternative is to simply create 




an additional line for each age and release group, thus there would 

be two age-4 fry release calculations for Paxson Lake and two age-5 

fry release calculations. Adult return estimates would also 

require extra calculation lines for each age group returning to 

Paxson Lake resulting in a total of eight return estimates which 

then need to be added together. 


Step 41 requires insertion of the fry release data for each release 

point for both the four year and five year adult return group, thus 

fry release figures from the brood years four and five years prior 

to the return year being forecasted. Step 42 simply multiplies the 

expected survival rate from Step 40 times the appropriate fry 

release figure from Step 41 (by age and release site) to establish 

a series of six adult return estimates. Step 43 adds the figures 

from Step 42 together to establish a total expected hatchery 

return. 


Step 44 requires determination of the proportion of the natural 

stock return which is forecasted to be harvested. Typically this 

figure is in the 50-65% range but can vary dramatically from year 

to year. The above figure is multiplied (natural stock expected 

harvest rate) by the total expected enhanced stock return to 

establish a forecasted allowable enhanced stock harvest level. 


Step 45 combines the natural stock and enhanced stock forecasted 

harvest levels for sockeye salmon thus creating a total forecasted 

allowable harvest figure. 


Chinook 

The chinook salmon forecast methodology is quite similar to that 

used for sockeye; hc---- 
wGver, the detail and reliability cf the data 

base used for the chinook forecast is weaker especially in the 

escapement and resulting return-per-spawner components. 

Forecasting of the Copper River chinook salmon return utilizing 

return-per-spawner data does not appear to be viable due to the 

weakness of the escapement index which is a critical component of 

the return-per-spawner methodology. 


The first step (Step 1) is to adjust the parent year figures so 

that year headings which are four, five, six and seven years prior 

to the return year being forecasted are in place. 


Step 2 requires determination of the age composition percentage of 

the equivalent parent group thus, in the C&E or AMR report for six 

years prior to 1993 (the 1987 reports), determine what percentage 

of the return in 1987 was from six-year fish. Repeat the process 

for four, five and seven year cycles. 




Step 3 requires determination of the aerial survey index for each 

age group thus, the aerial survey index for four, five, six and 

seven years prior to the year being forecasted is placed under the 

appropriate year heading. 


Step 4 will autocalculate weighted aerial index figures for each 

year heading. Step 5 accumulates the weighted aerial index figures 

into a total weighted aerial index. Step 6 compares the index from 

Step 5 with the long term index average from Table: CRKESIN.wk1 to 

establish the percentage above or below the long term average 

index. 


Step 7 multiplies the percentage figure from Step 6 times the long 

term average commercial chinook salmon harvest from Table: 

Board901.wkl or other appropriate data sources. This is the 

forecasted allowable commercial harvest figure for Copper River 

chinook salmon. Note: This figure assumes a desired escapement of 

15,000 chinook. Failure to prevent targeting of chinook salmon in 

the commercial fishery in years of poor sockeye return or delayed 

arrival of sockeye in the fishery will result in less than desired 

total chinook salmon escapement. Failure to control in-river 

harvests consistent with past performance, will result in under 

escapement of chinook salmon to the spawning grounds. 


Confidence Intervals 


Preparation of confidence intervals for the sockeye and chinook 
salmon forecasts requires acquisition of total return and 
commercial catch figures for both Copper River sockeye and chinook 
salmon as well as the forecasted returns for the same categories. 
Table: FCST932.wkl (year component adjusted annually) contains the 
caicuiatiofi  tables for confidence intervals. The tzble recpires 
filing in the appropriate information, adjusting the cells which 
average or sum columns and determining the new confidence interval 
for the year in question. The interval is then applied to the 
forecast figure (plus and minus) to establish the confidence 
interval for forecasted total returns and commercial catches of 
sockeye and chinook salmon. 

Discussion 

This forecast document has been prepared to function as a llhow ton1 

guide. Alteration of the methods is not only allowable but at some 

point desirable as new or better technology or data sets become 

available; however, modification without full understanding of the 

ramifications of the change may result in significantly impaired 

performance of the forecast system. Mr. Hal Geiger and others have 

admonished in both written and oral form that more complicated or 




exotic forecast methodology does not necessarily equate to improved 

forecast accuracy. The above noted methodology was developed to 

allow any competent field biologist with access to the proper data 

sets to perform the mechanics of the forecast and prepare an 

appropriate summary for common use distribution. 


Recommendations 


The forecast process should be assigned to one staff 

person/location with sufficient involvement in the collection, 

preparation or evaluation of relevant Copper River salmon data to 

ensure that person has a working knowledge of the enhanced 

production, harvest group and escapement assessment data sets and 

from whom the information can be acquired. The person assigned 

should strive for improving the forecast methodology while ensuring 

that cost or complexity does not exceed its contribution value nor 

detract from the current accuracy of the system. Maintenance of 

all data sets noted in the process are important, if not critical, 

to the success of the forecast system thus reduction or elimination 

of any data set continuity may reduce or negate the performance of 

the forecast system. 


CATCH AND ESCAPEMENT TIMING 


This section relies heavily upon the forecast data prepared above 
to distribute through time expected catches and escapement for 
Copper River sockeye and chinook salmon. The rrForecastw section 
prepares total numbers and the "Catch and Escapement Timingrr 
section prepares timing, by day, expectztian datz f c r  sockeye and 
chinook catch and escapement. All tables require annual adjustment 
for data presented in statistical week format since statistical 
weeks move at least one day per year. 

Methods 


Sockeye 


CWT Data Preparation Coded wire tag (CWT) recovery data is 
available for the Summit Lake stocking site beginning with limited 
returns in 1984. The first returns for the Crosswind Lake release 
site occurred in 1992. There are no CWT returns for the Paxson 
Lake release site. Each year the Copper River commercial fishery 
catch is examined for CWTrs. The head samples are sent to the CWT 
Laboratory in Juneau for detection and reading. Data for each head 



is presented in reports which list the species, tag code, date and 

site of recovery, fish length and type of sample. The sampling 

crew in Cordova prepares a summary of samples collected, numbers 

examined and total catch plus all other data necessary for the CWT 

Laboratory reports and for tracking individual samples. 


Tables "DayCWT5S.wklW and wDayCWT5X.wklft are products of the data 

summaries prepared by the Cordova sampling crew and the CWT 

Laboratory. The number of tags recovered by date and year are 

entered into the tables for the appropriate release site and the 

sampling rate (percent sampled) entered for each sample period. 

The reciprocal of the sample rate is used to expand the recovered 

tag numbers to represent the number expected if 100% of the catch 

had been sampled. It is not unusual to have tag recoveries 

reported a day or occasionally two days later than the sampled 

period due to processing plant and delivery delays. Adjustments of 

one or two days to the tag recovery date to match the catch sample 

period may be needed. The sampled period will be reported based 

upon the actual period fished thus the reported tag recovery date 

will always be moved to an earlier date rather than later. All 

years of recovered tags (expanded to 100% of the catch) are 

accumulated by date of recovery and the column smoothed by a moving 

order of five (5). Calculations for percentage of return by day 

and week complete the annual update of these tables. 


The next step is transfer of the percentage return per day figures 
from Summit and Crosswind Lake CWT returns to table llDYCWTBAS .wklw. 
The file ttextractw and lfcombinelt feature of Lotus 123 or Symphony 

can transfer the entire columns easily. In table "DYCWTBAS.wkl", 

prepare an average percent per day for Paxson Lake returns by 

averaging the Summit and Crosswind Lake data by day. This 

constitutes the best timing estimate for Paxson Lake enhanced 

returns available at this time. 


Commercial Catch Data Preparation Copper River commercial catch by 

day (all subdistricts combined) data is prepared and reported in 

Prince William Sound Management Area Reports (AMRfs). Typically, 

this data is reported in a condensed fashion (only days fished 

reported), thus re-entry of the daily catches into table 

ffCRSBYDYO.wkl (Part #1) (Copper River sockeye commercial catch by 

day, by year) is accomplished by re-keying the data. The table is 

updated each year and includes average and cumulative catch by day 

plus cumulative percentage catch by day. 


Part #2 of llCRSBYDYO.wklw is a worksheet which includes the summary 

columns from Part #l. The focus of this table is to compile 

estimates of enhanced component catch and escapement for each 

release location by day for the most recent return year (not the 

year being forecast). The enhanced component catch estimates are 

subtracted from the total reported commercial catch to produce an 

estimate of the naturally produced adult salmon harvest by day. 




The expanded tag recovery data for the year being estimated and for 

each tag group by day is imported from the appropriate table and 

placed in the ltnumber of tagstt columns. As noted above, the 

average of Summit and Crosswind Lakes is used to estimate Paxson 

Lake figures. It is then necessary to acquire the estimated 

expansion rate for each tag (tagged to un-tagged ratio) from 

ttSOCKTAB.wkln or other appropriate source. The multiplier figure 

times the number of tags estimated for each release site by day 

produces daily estimates of enhanced contributions to the 

commercial fishery for the year being estimated. The next step is 

to subtract the enhanced component estimates by day from the 

reported total catch by day to produce an estimate of natural 

population harvest by day. Calculations proceed with percent by 

day without enhanced component and cumulative percent, by day 

without enhanced component, The cumulative percent, by day column 

is extracted and combined into table t1CRCATCH2.wklttand new 

averages calculated by day for the available data base both in 

daily and cumulative form plus weekly averages of daily counts. 

Finally, usingthe natural stock commercial harvest forecast figure 

from the appropriate forecast document, the table will auto-

calculate the estimated distribution of natural stock adult sockeye 

returns by day and in cumulative form when the appropriate estimate 

is placed at the bottom of the column. The daily expected natural 

stock harvest and percentage columns are file extract and combined 

into the appropriate columns of table "DYCWTBAS.wkltt. 


Escapement (Sonar) Data Prepara t ion  A separate set of calculations 
still using table "CRSBYDYO.wkltt are used to estimate the enhanced 
escapement component by day, by release site for the current year. 
To establish escapement timing, an eight day delay (requires moving 
all data eight days later) is used and the ratio of escapement to 
harvest is used as a multiplier thus an escapement to harvest ratio 
sf 4G%:60% o r  5.67. The end prcduct is essentially that the 
commercial harvest figures are reduced to 0.67% and posted by day 
eight days later per release site to produce to enhanced escapement 
by day estimates. The sum of the three release sites are 
calculated by day and then are smoothed by a moving order of five 
(5 )  

In order to complete preparation of the natural return component 

sonar escapement for the current year, table ttSONARCWT. 
wkltl is 

used. The Miles Lake sonar count by day for the year being 

calculated is imported from table tfMILESDC.wkl" or the appropriate 

AMR. The daily enhanced component escapement by day estimates 

described in the above paragraph are subtracted from the reported 

counts to establish a natural return sonar count by day. The 

"SONARCWT.wkltt table also calculates sonar count averages for all 

years combined with and without the enhanced component plus daily 

percentages for the same figures. Transfer the natural stock sonar 

average percentage to table "DYCWTBAS.wklW. 




Personal U s e  Fishery Data Preparation Tables ~~PUSUCATS.wklw and 
"PUSUCATK.W~~~~contain the historical personal use and subsistence 
catch data for sockeye and chinook salmon respectively. Due to the 
rapid changes occurring in the timing of the sockeye harvest, use 
of the average of the most recent three (3) years of personal use 
data by day is appropriate. Calculate the daily average as 
indicated and transfer the data to table ItDYCWTBAS .wklw. The 
chinook salmon harvest timing is more stable, thus using the 
historical average catch by day from the personal use side of the 
table is adequate. Again, transfer the data column to table 
IIDYCWTBAS.wkln. 

Commercial Catch by day Forecast The table I1DYCWTBAS.wkl1l will 
auto-calculate the enhanced component expected catch and expected 
escapement by release point, by day with insertion of the 
appropriate figures from Steps 41-44 from the table 11FCAST93.wklfl 
(or equivalent for the year being forecast). As noted earlier, an 

eight (8) day delay for sonar escapement plus determination of the 

catch to escapement ratio for the year being forecast will be 

needed. Placement of the total estimates for each release site at 

the bottom of the column and application of the release site daily 

percentages will calculate the appropriate figures. Finally, 

addition of the enhanced component expected catches by day plus the 

natural stock expected return per day will generate the expected 

total sockeye harvest by day for the Copper River. Transfer of 

this data plus percentages by day and cumulative figures for catch 

and percentage can be to any medium required via the file 

extract/combine mode or other means. Preparation of tables for 

inseason use can be accomplished at the user's choice of format. 

Table I9CRSMGT93 .wkllw or its equivalent has been used in the past to 

summarize the data for inseason use. 


Sonar Escapement by  day Forecast Following the form noted in the 
above section, enhanced sonar expected counts by day are generated 
from the forecast document estimates and the daily percentages in 
table "DYCWTBAS .wkl". Take the forecasted natural stock escapement 
total and place it at the bottom of the natural stock escapement by 
day column in "DYCWTBAS.wklW. The percentages placed in the table 
earlier will distribute the expected natural stock escapement 
automatically. 

The daily personal use chinook and sockeye columns have had data 

inserted earlier, thus the next step is addition of the two columns 

figures by day, Next calculate the daily percentage of the 

combined figures. The last step is determining a figure which 

represents the entire chinook salmon escapement (including all in- 

river harvests) plus the current sockeye allocation. The figure is 

presently 77,500. Insert this figure at the bottom of the daily 

personal use/king column and the table will autocalculate an 

appropriate distribution of timing for this data set. 




Sum the enhanced stock and natural stock escapement figures plus 

the personal use/chinook data to acquire an expected sonar 

escapement by day goal. Calculation of daily percentages plus 

cumulative escapement and cumulative percentages are readily 

accomplished at this point. Transfer as needed the escapement data 

from this table, llDYCWTBAS.wklll, ever user
to what form the 

requires. Table wCRSON93.wk111 or its equivalent has been used in 

the past to summarize the data for inseason use. 


Chinook 

The daily anticipated chinook salmon harvest is based almost 

entirely upon historical catch by day data found in table 

"CRKBYDAY.wklW. The forecasted allowable harvest figure is 

acquired from the current forecast document (I1FCAST93.wklI1 or 

equivalent) and placed at the bottom of the column which calculates 

the anticipated daily catch for the year being forecasted. The 

data can then be transferred as needed to what ever form the user 

requires. Table l1CRKMGT93.wkl" or its equivalent has been used in 

past years to summarize the data for in-season use. 


Discussion 

The procedural logistics necessary to create valid estimates of 
allowable commercial harvest and escapement timing for sockeye plus 
harvest timing for chinook salmon are complex and convoluted; 
however, their preparation requires, more than anything else, a 
thorough understanding of the process and its parts. Provision for 
enhanced stock impact upon both catch and escapement plus provision 
for persofial iise fishery iqact upon escapemznt are critical tc the 
success of run timing estimation/goals. Each of these components 
can be identified and scaled to appropriate estimates or 
predictions which are based in historical performance data sets. 
Each additional year of CWT tag recovery plus proper evaluation of 
fishing pattern changes in the personal use fishery in particular, 

will ensure the continued effectiveness of the procedures described 

above. Maintenance of all data bases which describe either 

distribution, timing or abundance of the catch and escapement of 

the species involved, is fundamental to the success of the run 

prediction process. 


The run prediction system described above may be modified, 

simplified or made more complicated provided that the critical 

elements are not removed. Natural stock, enhanced stock (by 

release site) and personal use fishery harvest timing and abundance 

must be treated as of equal and irreplaceable importance if the 

system is to remain effective. 




Recommendations 


Although the various data sets used in the run prediction process 

may be collected by staff from several different offices and 

Divisions, recognition of the importance of continuity in 

maintaining long term data sets is extremely important. 

Maintenance of the commercial, personal use and subsistence catch 

(by species), sonar escapement enumeration, enhanced production by 
rearing site and spawning ground escapement indices (by species) 
data sets, are critical to effective management of the Copper River 
salmon resource. Failure to fund/operate any of these programs 
places the process and the product and the salmon resource in 
jeopardy. 
One office/staff member should have primary responsibility for 

preparing the forecast and run timing documents and should have the 

support of staff responsible for each of the above mentioned data 

sets as well as support from the appropriate Divisions or 

organizations. 




---------------- 

----------------- 

- -  

Table 1. Copper River Forecast Data and Computation F i l e  

F i l e :  FCAST93.wrl Date: 2/18/93 Disk: "SF" 

This i s  the Copper River forecast data and computation f i l e .  

Basic Data as Follows: 

Upper Copper River 54540 58281 44268 


Sonar Count less  Sub./P.U./Sport Catch 
( less hatchery escapement- a f t e r  catches) 

...................................... 
 369746 312800 392038 


Upper Copper River Escapement 

Six year o l d  % 8 . 4  


Five year o l d  % 


Four year o l d  % 


Weighting o f  age times aer ia l  index f o r  parent years as fol lows: 

Upper Copper River 

Four year o l d  44268 32.2 

Step 1 


Step 2 


Step 3 


Step 4 


Step 5 


Step 6 


Step 7 


Step 8 


Step 9 


Step 10 


F ive year o l d  58281 55.1 
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Six year old 

Weighted Index 

Index corrected to 100% = 

Average Index (27 year) 

54540 

100/F53*H53 

8.4 

95.7 

4581 

50948 

53238 

46055 Step 11  

Copper River Delta Escapement 
............................. 

Six year old X 0.3 

Five year old % 48.8 

Four year old % 32.7 

Weighting of age times aerial index for parent years as follows: 

Step 12 

Copper River Del ta 
------------------

Four year old 51700 

Five year old 53315 

Six year old 60698 

Weighted Index . 

Index corrected to 100% = 100/F79*h79 

Average Index (27 years) 

Sonar Desired Count 


Sonar Escapement 


Percent of desired sonar count 


Escapement after Sub./P.U./Sport take 

(also Hatchery Escapement removed) 


Percent of 315,000 desired (w/Kings) 

32.7 

48.8 

0.3 
-----

81.8 

16906 

26018 

182 
-------

43106 

52696 

80980 

Step 13 

Step 14 

483478 

111.4 

369746 

488398 

108.4 

312800 

607869 

132.7 

392038 

Step 15 

Step 16 

Step 17 

Step 18 

Step 19 

117.4 99.3 124.5 Step 20 
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Chinook Escapement Estimate 

Catch Total Percentage 

Chinook Salmon Chinook 


Chinook estimate times escapement 


Escapement less chinook contribution 


Percent of 300.000 desired 


Sonar Escapement weighted by age class 

contribution expected at return 


Sum of weighted sonar estimates 

Percent of desired 


Step 21 

15766 15250 21335 Step 22 

353980 297550 370703 Step 23 

118.0 99.2 123.6 Step 24 

29734 163950 119366 Step 25 

Step 26 

Weighted aerial index percent of desired 
Upper Copper River 

Step 27 

Weighted aerial index percent of desired 
Copper River Delta 

Step 28 

A 3.15 return per spawner figure is used based upon the most comparable 
return years from the returnlspawner table (CRESCRET.wk1). 

Step 29 

Note: Based upon preliminary analysis by James J. Hasbrouck, models for 
Return, Rst:rn/Spwner and Ret.rn!Spawner!Spawner rere developed as 

foll ows: 
RET = 648,809+ 1.319(Spawners) (1 

and 
Ln(RPS) = 1.5767 - O.OOOOOl2ll(Spawners (2) 

Ln (RPSS) = 3.5752 - O.000003661 (Spawners) (3) 

Using these models as forecast tools within the current forecasting 
system does not appear to equal or improve performance. 


Sonar (weighted) * estimated return per spawner 

Aerial Index (weighted) * estimated return per spawner 
(Upper Copper River) 

Aerial Index (weighted) * estimated return per spawner 
(Copper River Del ta) 
Assumes 50% vi si bi 1i ty factor 

986109 Step 30 


1092382 Step 31 


331988 Step 32 




-------------- 
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Using desired escapements o f  160,000f o r  the Delta and 416,000 f o r  the 

Upper Copper, then a1 1 owabl e catch ( re tu rn  1 ess escapement) i s  as Step 33 
fol lows: Based upon 3.15 re turns per spawner. 

Note: Upriver escapement f i gu re  does not include estimated enhanced con t r ibu t ion .  

Copper River Delta (aer ia l  Index) 171988 Step 34 

Upper Copper River 

Sonar 570109 Step 35 

Aer ia l  Index 676382 Step 36 

Average (sonar/aeri a1 index) 623245 Step 37 

Copper River Delta p lus Upper Copper River (Average) 795233 Step 38 

Gul kana Hatchery 

Total expected re tu rn  t o  the Gulkana Hatchery i n  1993 can be 

estimated as fol lows: 

1) Average age composition o f  Gul kana sockeye: 

Step 39 
4-year class 17% 
5 - y e x  class 83% 

2) Estimated surv iva l  from released f r y  t o  adul t  re tu rn  i s :  Step 40 
Paxson Lake 1.0 % 
Sumni t Lake 0.5 % 
Crosswind Lake 1.5 % 
(Based upon average o f  best CWT estimates) Adults 

Release % Survive Adults * 0.83 Step 41 
3) 1988 brood year fry release -------- -------- ------ -------

Paxson Lake - Gulkana I 10105238 0.01 101052 83873 
Paxson Lake - Gul kana I 1  765447 0.01 7654 6353 
Sumnit Lake 12004491 0.005 60022 49819 
Crosswind Lake 3130373 0.015 46956 38973 Total 

Age 4 & Age 5 
1989 brood year f r y  release * 0.17 ----------

Paxson Lake - Gulkana I 13298695 0.01 132987 22608 106481 
Paxson Lake - Gulkana I 1  828613 0.01 8286 1409 7762 
Sumnit Lake 6445011 0.005 32225 5478 55297 
Crosswind Lake 4906005 0.015 73590 12510 51483 
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4)  1988 brood year to ta l  expected return 215685 83% 179018 Step 42 
1989 brood year t o t a l  expected return 247088 * 17% 42005 

Total expected return 221023 Step 43 

Since a portion of the  return must be t reated as  escapement, only a 
part  of t h e  hatchery produced return can be shown a s  allowable catch. 
That portion i s  calculated a t  the same r a t e  as  t h a t  expected in  the  
comnercial f i shery  f o r  the year estimated. 'x %* 221023 132614 Step 44 

Therefore, hatchery produced harvest and natural ly  produced harvest are:  927847 Step 45 

Chinook Salmon Forecast 
....................... 


Procedures used here are  the same as  used in the sockeye salmon forecast .  

Age composi t i  on (%)  2 .1  48.7 21.7 2.8 Step 2 

Aerial index 5314 2807 2330 3657 Step 3 

we: a ++,LC..A ---.;a1 index 112 1397 506 !O? Step 4 

Total weighted aer ia l  index 2087 Step 5 
98.6 Percent of 27 year average Step 6 

Recent 25 year average catch 27,536 * 98.6 % = 27141 Step 7 
(Expected allowable harvest of chinook salmon in the Copper River f i shery) .  

Note: Escapement (desired)  i s  15,000 chinook. 



-- 
Table 2. Sockeye and Chinook Forecast Confidence Interval Data 

Fi le :  FCST932 .wrl Disc: "SF" 

Year 
----
1983 

1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

Forecast Actual 
-------- ------

0.971 1.418 

1.121 1.720 
1.775 1.646 
1.558 1.440 
1.658 1.780 
1.379 1.173 
1.734 1.726 
1.373 1.566 

1.583 1.956 
1.754 1.711 

Total e r r o r  = 

Numerical 
Error 
-----
0.447 

0.599 
0.129 
0.118 
0.122 
0.206 
0.008 

0.193 

0.373 
0.043 
-----
2.238 

Percent 
Error 
-----
0.315 

0.348 
0.078 
0.082 
0.069 

0.176 
0.005 

0.123 
0.191 
0.025 
-----
1.412 

Mean e r r o r  = 0.224 0.141 

80 % of Mean Error = 0.113 

80 % Confidence interval = 

(plus  o r  minus) fo r  1993. 
Forecasted to ta l  return 
mu1 t ip1  ied by 80% mean error  

183460 

Year Forecast Actual 
Ncmeri c.! 

Error 
Plrcent  

Error 

Total e r ror  = 1.543 1.657 

Mean e r r o r  = 0.154 0.166 

80 X of Mean Error = 0.133 

80 % Confidence interval = 

(plus o r  minus) f o r  1993. 
Forecasted to ta l  return 
mult ipl ied by 80% mean e r r o r  

91110 



---- - - - - - - - - ------ ----- 

------ 

----- 

----- 

---- - - - - - - - - - - - - - - ----- 

------ 

----- 
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------------------------------===-----------========= .............................. 

Chi nook Return 
..................................................... 


Year 

1983 

1984 

1985 

1986 


1987 

1988 

1989 


1990 

1991 

1992 


Year 

1 n o ?  
LJVJ 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 


Numeri cal 
Forecast Actual Error 

37500 68574 31074 


42287 61136 18849 

44500 50226 5726 

44475 68110 23635 


47433 58030 10597 


49500 46372 3128 

57100 50394 6706 


52100 40246 11854 


56500 58959 2459 


55700 50941 4759 


Total e r ror  = 118787 


Mean e r r o r  = 11879 


--80 % of Mean Error 

80 % Confidence interval = 

(plus o r  minus) fo r  1993. 
Forecasted to ta l  return 
mu1 t i  pl i ed by 80% mean e r ror  

' Numerical 
Forecast Actual Error 

Z 5 C 3  50C22 27522 


27287 38955 11668 


29500 42333 12833 


29475 40670 11195 

32433 41430 8997 

34500 31700 2800 

42100 30873 11227 

37100 21702 15398 

41500 34787 6713 


40700 39810 890 


Total e r ror  = 109243 


Mean e r r o r  = 12039 


--80 % of Mean Error 

80 % Confidence interval = 

(plus o r  minus) f o r  1993. 

Forecasted to ta l  return 
mu1t i  pl i ed by 80% mean e r r o r  

Percent 
Error 

0.453 
0.308 
0.114 
0.347 

0.183 
0.067 
0.133 
0.295 
0.042 
0.093 

2.035 

0.204 

0.163 

6862 


Percent 
Error 

?. 550 


0.300 
0.303 

0.275 
0.217 
0.088 
0.364 
0.710 
0.193 
0.022 
am---

3.022 

0.302 

0.242 

6562 




Table 3. Formal Forecast Submittal to Headquarters 


File: FCST933.wp5 Date: 11/13/92 Disk: I1SFu 


FORECAST AREA: Prince William Sound/Copper River 


SPECIES: Sockeye Salmon 


1992 DATA: Escapement: 750,408 2/,3/ Catch: 960,676 1/,2/ 


Return: 1,711,084 1/,2/,3/ 


1/ Preliminary 

2/ Includes Enhanced Stock Production 

3/ Includes Subsistence/Personal Use and Sport Catch 


PRELIMINARY FORECAST OF 1993 RETURN: 


NATURAL PRODUCTION 

Return Estimate: 

Point 

1,403,200 

Range 

1,219,700 to 1,586,700 

Harvest Estimate: 787,200 696,100 to 878,300 

Escapement Goal: 

SUPPLEMENTAL PRODUCTION 

616,000 

Gulkana Hatchery 

Return Estimate: 

Harvest Estimate: 

Brood Stock and 
Stream Escapement 

TOTAL PRODUCTION 

Return Estimate: 

Harvest Estimate: 

Escapement and 
Brood Stock: 

FORECAST METHODS: 

Natural Production: The 1993 sockeye salmon forecast utilized 

historical return per spawner data and parent year escapement 

weighted by age class (4,5 and 6-year-olds) for the Copper River 
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Delta and Upper Copper River independently. The 1993 predicted 

return is influenced heavily by the 1988 and 1989 brood years for 

the Upper Copper River and for the Copper River Delta with five 

year returns expected to be the strongest in each area. 


Supplemental Production: The 1993 supplemental return will be 

the result of production from Gulkana hatchery. Brood years 1988 

and 1989 using F.R.E.D. Division standard survival assumptions 

should produce an adult return of 221,300. A harvest level of 60% 

would contribute 132,800 salmon to the commercial catch. 

DISCUSSION OF THE 1993 FORECAST 

Natural Production: Continued relatively mild winter 
conditions, particularly on the Copper River Delta during the 

freshwater life history stage of the age groups represented in the 

1993 return, should produce an above average return per spawner 

contribution from the below average parent year escapements of 

1987, 1988 and 1989. Upper Copper River escapements were near 

average in all three years, thus generally mild conditions and 

good distribution should yeild above average returns. The 

forecast will error on the conservative side if environmental 

conditions continue to produce above average survival rates; 

additionally, moderate fry densities should increase the return per 

spawner. 


Supplemental Production: Facility production data and 

conditions suggest that a wide variation in survival from the 

expected could significantly alter the 1993 total sockeye return; 

however, as future years data is collected, predictions will 

become more reliable. 


SPECIES: Chinook Salmon 


1992 DATA: Escapement: 11,122 1 , 2 , 3  Catch: 39,810 1/,4/ 


Return: 50,932 1/,3/ 

1/ Preliminary 
2/ Expanded Index 
3/ Includes Sport, Subsistence and Personal Use Catches 
4/ Commercial Catch Only 

PRELIMINARY FORECAST OF THE 1993 RETURN 


NATURAL PRODUCTION Point Range 


Return Estimate: 42,100 35,200 to 49,000 


Harvest Estimate: 27,100 20,500 to 33,700 


Escapement Goal: 15,000 
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FORECAST METHODS 


The 1993 chinook salmon forecast utilized historical aerial 
index and age composition data from the 4,5,6 and 7-year-old age 
classes. Weighted index figures are combined to create a single 
index of abundance figure which for lack of better data base is 
compared to the historical average escapement index. The expected 
return is then a return per spawner calculation which does not 
consider relative density, climate conditions or distribution of 
spawners. 

DISCUSSION OF THE 1993 FORECAST 


During the past eleven years, chinook salmon returns to the 

Copper River have tended to be above average and have established 

several of the top catches on record while escapements have 

generally been maintained at high levels. Only a failure of the 

1987 and/or 1988 brood years or significant extra production from 

the 1989 brood year could seriously affect the forecasted return. 

No climate condition or other event is believed to have 

significantly impacted any of the brood years involved. A chinook 

salmon harvest of the 27,100 fish magnitude appears to be a solid 

although conservative estimate. 




-- 
T a ? d e  4. Upper Copper River Sockeye Aerial Survey Index Summary 

File: DELTAESC.wr1 Date: 1/6/93 Disc: "SA" 

This file contains Copper River Delta sockeye escapement index data. 

Stream Namc 
..................... 

Fyak Lake 
Hatchery Creek 
Power Creek 
lbek Creek 

McKinley Lake 
Salmon Creek 

26/27 Mile Creeks 

39 Mile Creek 

Goat Mountain Creek 

Pleasant Creek 

Martin R~ver 

Ragged Point River 
Ragged Point Outlet 
Ragged Point Lake 

Martin Lake Outlet 
Martin Lake 
Martin Lake Feeders 

Pothole Lake Outlet 
Pothole Lake 

L. Martin Lake Outlet 
L. Martin Lake 

Tokun Spr in~a 
Tokun River 
Tokun Lake Outlet 
Tokun Lake 

Martin River Siouph 

Totals 

1989 1990 1991 1992 Average 
---.......................... 


4110 8270 20840 21470 10946 
1160 2800 6100 2200 1343 

0 206 1870 1420 941 
120 160 120 40 44 

8300 1400 2000 10300 8619 
830 2000 3330 26 4047 

3020 3360 3900 1420 3122 

7420 6000 6340 4600 8260 

3160 420 20 820 1117 

990 3190 1496 1687 1070 

0 360 2046 1400 2322 


820 4000 11 76 

300 1100 1083 


3300 3860 6900 2800 6086 



- -  

Table 5. Copper River Delta Sackeye Aerial Survey Index Summary 

F~ls: CRSESIN.wr1 Oats: 10/27/92 Disk: 'SA' 


This fllo contame aerial survey index dat. for the Upper Copper River 2 0  rtroam sockeye salmon index. Through 


F16h Lake 
Bad Crossing #1 and X2 
Suelota Lake 
Ololay Laks 
Ksg Crask 
Mahlo Crsak 
St. Anne Crssk 
Fish Craak - Montast. 
Svrsds Lake 
-;an. River 
Mantast. Lake 
Tanad* Laks 
Salmon Crssk 
Paxson lnlat t o  Mud Crsak 
Mud Craok and Lsks 
Mondehna Creak 
Paxeon Lake Outlet 
Mud Craak to  Summit Lake 
Long Laks 
Tonsins Lako 

' = Interpolated 

G = Ground Survey 

P = Poor Survey 


Fish Lake 
Bad Ccocstng Y l  and 1 2  
Suelot= Lake 
Dickey Lake 
Keg Crsak 
Mahlo Crook 
St. Anne Creek 
Fish Crask - Mantada 
Swede Lake 
Tana Rivsr 
Mantast. Laks 
Tsnsd. Lake 
Salmon Craak 
Paxaon Inlet to Mud Crssk 
Mud Creek and Lake 
Mondshn. Crosk 
Paxson Lake Outlet 
Mud Crsok to Summn Laks 
Long Lake 
Tonsin. Laka 

q7 

1983 1984  1985  1 9 8 6  1987  l 9 n 8  1989  1 9 9 0  1991  1992  Average Ordar L o w  High 

Peak count of live and or dead 
Peak count of iiva and or dead 
Psak count o l  lhva and or dead 
Peak count of ltvs and or dasd 
Peak livs oount 
Peak liva count 
Peak livs count 
Paak liva count 
Poak livs count 
Psak h e  count. All Tan. Rivar count areas 
Psak livs count 
Paak liva count. Lake onb, not outlet mas.  
Peak livs count 
Psak livs count 
Peak live count 
Pask live count, mouth to  Old Man L-ka only 
Psak livs count 
Psak livs m u n t  
Paak livs count 
Psak livs count 
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---------------- -- 
---------------- -- 

T a b l e  6. Miles Lake Sonar Daily E s t i m a t e  S-y, 1978-92 

F~laName: MILESOC Flla Oata: 10114192 01sk:ML Page 1 of 2. 

Appandix Table X2. Capper Rivsr dally sonar sstlrnatas. Milas Lake sonar. 1978 - 1992. 

1978-1992 Daily 
Data 1978 1979 1980 1981 1982 1983 1984 1985 1988 1987 1988 1989 1990 1991 1992 Average S.O. C.V. Percant 

17-May 

18-May 

19-May 

20-Msy 

21-May 

22-May 

23-May 

24-May 

25-May 

28-May 

27-May 

28-Msy 

29-May 

30-May 

31-May 

Ol-Jun 

02-Jun 

03-Jun 

04-Jun 

05-Jun 

08-Jun 

07-Jun 

08-Jun 

09-Jun 

10-Jun 

11-Jun 

12-Jun 

13-Jun 

14-Jun 

15-Jun 

18-Jun 

17-Jun 

18-Jun 

19-Jun 

20-Jun 

21-Jun 

22-Jun 

23-Jun 

24-Jun 

25-Jun 

28-Jun 

27-Jun 

28-Jun 

29-Jun 

30-Jun 

Ol-Jul 

02-Jul 

03-Jul 

04-Jul 

05-Jul 

08-Jul 

07-Jul 

08-Jul 

03-.It01 

10-Jul 

l l - Ju l  

12-Jul 

13-Jul 

14-Jul 

15-Jul 

18-Jul 

17-Jul 

18-Jul 

19-Jul 

20-Jul 

21-Jul 

22-Jul 

23-Jul 

24-Jul 

25-Jul 

28-Jul 

27-Jul 

28-Jul 

29-Jul 

30-Jul 

31-dul 


Ol-Aug 

02-Aug 

03-Aug 

04-Aug 

05-Aug 

0 5  Aug 

07-Aug 

08-Aug 

09-Aug 


Total 10701 1 237173 278538 535283 487308 545724 538808 438313 508800 483478 488398 807869 581859 578435 801952 488248 272452 5434.1 100.0 



Table 6 .  (Page 2 of 2) 

F~ls  Name: MILESOC F~la  Date: 10114192 Omk: ML Page 2 of 2. 

Appand~xTable X3. Copper River cumulattva sonar estimate.. Miles Lake sonar, 1978 - 1992. 

----- -- -
Data 1978 1979 1980 1981 1982 1983 1984 1986 1988 1987 1988 

-

1989 1990 1991 
1978-1992 

1992 Average S.O. 

Curnulati 
Average 
Dady 

C.V. Parcent 



Table 7. Personal Use and Subsistence Data Summary 

Fi 1 e :  CRSUPUT8.wrl Date: 2/12/93 Disk: 

Table 18. Copper River subsistence and personal use 

PO 

f i sher ies  data, 1965 - 1992. 

Year 

Permits Issued 

Fish 
Dip Net Wheel Total 

Reported Catch 

Fish 
Dip Net Wheel Total 

Reported Catch by Species 

Chinook Sockeye Coho 

Total Catch 

( a l l  species) 
Reported Estimated 



1 
2 
3 
4 
5 
6 

Table 7 .  (Page 2 of 2) 

Last use of Dip NetIFishwheel combination permits 

First issue of permits at Chi tina s = subsistence 

Last "€51ackl i st" used p = personal use 

Issue of permits at Chitina and Glennallen only. s + p = total catch (1984 and 1986-19--). 

Return requirement enforced. 
Estimated 

Note: All 1990 and 1991 data preliminary!! 



Table 8. Copper River Sockeye and Chinoak Sahmn Data S m a r y  

- P 

F k :  Bosrd9Ol.wrl Data: 1/13/93 Disk: MA 
Ratio lpsrcsntl each type 

Tabla 1. Copper River sockeye and chinook salmon data, 1966 - 1992. of catch is of cornmarcial 
catch lor that yam 

SOCKEYE SALMON CHINOOK SALMON SOCKEYE I C1.llNOOK _ ......_ ..................................... ___________._.".----------.._..--.- ..-----.--
_____._ " --....._____.._----.I.................... SOCKEYE 

Aerial Index Suboist./Parsonal Use Subsist./Parsonal Use I ___...I ___ _ _ _ _ _ _ _ _ _ . ____. 

Commercial .....-.- .---...--.-.--- SO",,, ----.-.......-.--...............- S ~ o r t  Total " Commerci Aerial Sport " Total " Comm. FW % DN% Sport l Comm. FW % DN % Sport " Subs. P.U. Sport 


Year Catch Delts Upriver Count Fish Wheel Dip Net catch Catch " Cstch Index Fish Wheel Dip Net Catch " Catch " 

........ .......... ....--. .-.---- -.....- ........-. .......--. -..-... ........ .-...-..-. ---.-------..-


66 1007342 41043 25187 9849 300 1029679 " 288 500 " 12253 " 

516271 18605 20257 9564 400 535490 " 345 500 " 11375" 


68 577437 18686 27494 10672 700 599459 " 512 500 " 10383 * 

696228 41573 36348 21257 1500 731143 " 572 500 " 15475 " 


70 1116355 87603 73845 32518 1800 1165081 " 422 600 " 20449 " 

616950 71087 69982 35233 4000 669363 " 1367 600 " 18508 " 


72 727120 81142 31581 22366 2000 761506 " 1412 750 " 24896 " 

332816 44795 64345 17558 4000 368409 " 1312 850 " 22813 " 


74 608126 32321 29117 16614 3000 637202 " 896 900 " 21176" 

335681 48735 11190 8198 200 351264 " 1005 750 " 22372 " 


76 865064 66475 21076 13311 1000 889787 " 1279 400 " 34218 " 

614784 60820 66463 26188 3662 680424 C " 1698 532 " 25176 " 


78 250629 93569 21388 19377 1606 278018 " 1786 641 " 31942 " 

75762 133425 27723 14301 1599 110457 " 1820 2948 " 24042 " 


80 18451 190685 46105 15230 2109 51601 " 2190 2101 " 13590 " 

489915 153850 70920 34623 1523 556606 " 1824 1717" 24304 " 


82 1190730 111105 82145 65463 3343 1299504 " 2083 1802" 51928 " 

610023 119450 70810 73198 2619 723436 " 4675 2579 " 58551 " 


84 895235 141990 85790 48236 3267 974679 " 1760 2787 " 44011 " 

952965 142050 46165 30885 4752 1019268 " 1329 2101 " 46392 " 


86 780808 75295 49593 41064 4137 853440 " 2367 3663 " 47386 " 

1181205 83318 54540 43492 4876 1262679 " 2968 2301 " 47083 " 


88 576950 53315 58281 42403 3038 651360 " 2997 1562" 36285 " 

1025923 51700 44268 55748 4509 1114546 " 2251 2219 " 36123 " 


90 844767 73345 35282 66129 3569 946020 " 2689 2232 " 27259 " 

1206811 90500 43885 80374 5511 1334469 " 4249 4427 " 45001 " 


92 A 970938 76827 29696 81073 4000 1079316 3222 1200 45008 

Averawe 706862 81604 46055 34626 2704 764897 " 1827 1543" 30296 " 

A 1992 data preliminary or aetimates. 

B ~ubsistsncb/~araonal
Usa catches combined by gear since nesrly all subsistence catch 


is by f~ehwheel and nearly all pereonsl use catch by dip net. 

C Beg~nnlngof statawide creel census 

D Subs!atance/Psraonal Use catchee are reported catches 






Table  9. (Page 2 of 4)  

Estimates of adult return based upon CWT data. 

COPPER RIVER COMMERCIAL FISHERY 
............................................................. 

Recov-

ery Cornm. Comm. 
Year Catch Exam 

---- ---- - - - - - ------

% Tags 
Exa m 

-- - -- ---

SUMMIT LAKE 
ESCAPEMENT 

Summit 21 
Expand Crosswind Number 

CF Lake 
Tags 1/ Exam 

----- ------

wi th  
Tags 
------

CATCH TO 
ESCAPEMENT RATIO 
..................................... 

Tag 
Untag 
Ratio 

Percent 
Commer. 

Catch 
--------
59.96 

Total 
Escapement 

----------
41 055 I 

Percent 
Total 

Escape. 
-------

40.04 

Multi-
plier 

------
0.67 

46.25 291269 53.75 1.16 

13.21 497659 86.79 6.57 

2.75 652772 97.25 35.38 

36.87 838836 63.13 1.71 

63.48 684950 36.52 0.58 

44.01 7'76095 55.99 1.27 

27.77 3 2 52.32 81 5730 47.68 0.91 

30.47 46 15 57.09 71 6354 42.91 0.75 

31.56 76 33 54.48 652475 45.52 0.84 

31.82 85 53 64.99 636288 35.01 0.54 

37.71 54 26 49.46 589484 50.54 1.02 

42.04 230 30 59.24 70601 0 40.76 0.69 

0 0 53.94 721 338 46.06 0.85 

47.91 52 2 7 61.68 749625 38.32 0.62 

44.85 
44.85 

284 
18 

90 
4 

56.41 
56.41 

750408 
750408 

43.59 
43.59 

0.77 
0.77 

11 Expanded to  represent 100% of the commercial catch from percent sampled. 
21 Prior to  1992, all data Summit Lake, 1992 and beyond, Crosswind Lake also. 

(Sumrnmit = Sum, and Crosswind = Xwd in file). 
Notes: 1988 and 1989 Paxson and Summit Lake escapement estimates are not consistent w i th  observed spawning populations. 

Crosswind Lake expansion factor is probably low based upon observed spawning populations. 



--------- ---------- - - - - - - - - - - - - - - ------- 

Table 9. (Page 3 of 4 )  

File: SOCKTAB.wr1 (Part #3) 

Estimated Aerial Ratio 
Catch Survey of CF 

CF, Sub. and t o  Sonar 
PU, Sport Brood & Delta 

Reco- Based Upon Stock Aerial 
very CWT CF Used Survey 
Year Recoveries Escape Escape 

Total 
Return 

r Based 
Upon 

CWT & 
Brood 
Aerial 

Date: 211 1 I93 
- - - - - - - -------
Total Total 

Return Return 
Based Based 
Upon Upon 

CWT & 1% 
Sonar Fry to  

Etc. Adult 

Percent of 1% survival est. 0.607 0.767 for 1992 
Average of estimates 0.687 



---- - - - - - - - - - - - - - - - - - ------ - - - - - - - ---------- 

Table 9. (Page 4 of 4) 


File: Socktab.wr1 Part #4 Production value Date: 211 1 I93 


11 2/ Estimated Project 
Recov- Estimated Estimated Estimated Value of Cost by  

e rY Commercial Value Per Average Commercial Fiscal Year 
Year Catch Pound Weight Catch (Year Produced) 

1977 183 1 .ooo 7.3 1335 $25,000 (74) 

1978 720 1.230 6.1 5402 $25,000 (75) 

1979 900 1.400 6.8 8568 $25,000 (76) 

1980 350 0.850 6.7 1993 $25,000 (77) 

1981 3600 1.289 6.4 29699 $25,0CO (78) 

1982 3600 0.800 6.5 18720 $35,000 (79) 

1983 6600 0.950 6.1 38247 $50,000 (80) 

1984 531 8 1 .ooo 6.4 34035 $75,000 (81) 

1985 31 955 1.550 5.9 292233 $1 68,000 (82) 

1986 30404 1.650 5.82 29 1 974 $128,112 (83) 

1987 47347 1.900 6.49 583838 $133,194 (84) 

1988 92552 3.200 6.04 1788848 $340,839 (85) 

1989 175643 2.300 6.73 2718777 $266,000 (86) 

1990 6491 7 2.1 30 6.1 1 844847 $275,000 (87) 

1991 102009 1.280 6.12 799096 $285,100 (88) 

1992 871 20 1.500 5.95 777544 $337,800 (89) 

1993 $332,800 (90) 

1994 $332,800 (91 1 

1995 $421,800 (92) 

1996 $420,000 (93) 

1997 

1/ CFEC Data - 1980 t o  1990. ADF&G Data - l978,I 979, 1991. 
1977 data estimated 

21 Commercial Fishery average, probably underestimates weight 
of Gulkana sockeye which have a high percentage o f  age-5 fish. 

* Estimate Preliminary 



Table 10. Expected Weekly Catch and Escapement, Copper River,' 1993 

File: CRSEX93.wrl Date: 2/22/93 Disk: SA 

Appsndlx Tabla 2. Expactad weakly cstch and escapement wi th  supplemental spl~t between Paxson, Summit and Crosswind, 1993. 

.............-..-....-.......--...............-.-..--.................................................------..----.---------.-.--.----.-----..-.-.----------- -.---.-...-.. ......................................-..-- ..----.--..---.-.---.-..------..--........... 
Anticipated 2/ 31 41 Comb. 51 Cumul. 61 Paxson Suminit Xwind 81 91 Summir Paxson Sonar 

11 Comm. Catch Supplemental Production Antic. Antici. Wild Supple. Supple. Supple. Persons1 Comb. Cumul. Percan? Xwind Yo is Wild 
Stat. Cumm. (Natural Percent Catch Par~ent Catch Percent Catch Sockeye Sockeye Expt. Expect Expect Expsct. UselKing Antic. Antic. Percent SumIXwind Escape 

Dots Week Percent Percent Run) Paxeon Paxson Summit Summit Xwind Xwind Harvest Harvest Escape. Escape Eecrpe Escape. Eacapa. Eacape. Escape. Avers08 70 

May 9-15 20 0.97 0.00 
May 16-22 21 12.16 1.48 
May 23-29 22 21.88 7.76 
May 30-Jun 5 23 17.15 16.94 
Jun 6-1 2 24 12.05 19.01 
Jun 13-19 25 9.10 13.58 
Jun 20-26 26 7.32 9.60 
Jun 27-Jul 3 27 4.55 7.21 
Jul 4-10 28 3.60 7.48 
Jul 11-17 29 2.72 7.31 
.lul 18-24 30 3.82 6.23 
Jul 25-31 31 2.68 3.02 
Aug 1-7 32 1.24 1.33 
Aug 8-14 33 0.42 0.05 
Aup 15-21 34 0.15 0.00 
Aug 22-28 35 0.09 0.00 
Aug 29-Sap 4 36 0.07 0.00 
Sapt 5-1 1 37 0.02 0.00 
Sept 12-18 38 0.01 

100 
11 Data from cumulative percentsga catch by day far 1969 to 1992. 
21 Basad upon 1993 forecast report which uses comparative reNrn per 

spawner aacapamant data end conaidsrs the impact of environmental 
influences. 

31 Elpht yema 11984.89, 1991-92) of coded wire tag recovery percsntspes, 
smoothed by a moving average of fiva, having equal weight. 

4/ Based upon Paxson (1%). Summit 10.8%) and Crosswind 11.5%) fry to adult 
aurvwal and partitioned by 17% four year old and 83% five year old return. 

51 Anticipstad nshrtal production harvest plus anticipated 
supplemental production harvaet. 

61 Sonar anurneratad ascapement at Miles Leks includes only sockeye. 
Does not included 160.000 sockeve bound for delta etmsms. 

71 Expected escapement includea 20.000 for brood atack lhstchery 
produced escapement), thue total supplemental 188,500) includes 
20,000 for brood atock and 68,500 axcsse. 

81 Adjuated tlmkng to provide for personal use fishery and chinook ascspsment. 
91 Ant~cipated natural and aupplamantal production (include3 brood 

stock requitemants). 

Sons 
PUIKing 

0.00 
5.78 

11.89 
13.86 
13.15 
10.39 
10.23 
12.66 
6.95 
4.89 
3.93 
2.74 
1.18 
1.09 
0.85 
0.26 
0.11 
0.06 

100 



- - 

Table 11. Copper River Sockeye Return-Per-Spawner Data (Based upon five (5) year cycle prjmary age class) 

File: CRESCRET.wr1 Date: 1/13/93 Disc: "SA" 

This table contains Copper River Sockeye Salmon Return per Spawner calculations and data. 

ESCAPEMENT RETURN 
............................................................................................................................................................ ..................................................... 

DELTA UP RIVER 
......................................................................................................................................................... RETURN1 DELTA & RETURN1 Percant 

El  FI TOTAL RETURN SPAWNER1 UPRIVER SPAWNER Escapemen 
EXPANDED SUBIPU CATCH SPORT CATCH SONAR ADJUSTED SPAWNING COMMERCI TOTAL PER SPAWNER INDEX USING 

YEAR INDEX ESCAPEMENT INDEX SOCKEYE CHINOOK SOCKEYE CHINOOK COUNT ESCAPEMENT ESCAPEMENT YEAR CATCH ESCAPEMEN TOTAL SPAWNER INDEX 

5.40 
7.48 
3.14 
2.86 
0.88 
2.09 
2.95 ' 
1.16 
2.45 
4.11 
6.12 
3.63 
4.50 
3.99 ' 
2.61 
1.97 
2.67 
1.78 
2.19 
2.82 
4.42 
3.52 * 

Average 
1.690 (Ln) 

or 6.42 RISIS 

A = Average o f  five most similar spawning population years = RIS = 
(Most recent 15 years RIS ratios only considered) 

B = Tagging estimate less subsistence catch 
C = Sonar estimate less subsistence/personal use (estimated catch, sockeye and chinook) and sport (sockeye and chinook)catch 
D = lndex ' 5.9 obsswation factor correction based upon sonar and tagging. 
E = Deka Index ' 2 is expansion figure 
F = Total escapement less subsistencelpersonal use and sport catch 

1988 - 1992 Data preliminary 



---- -------- ------ -------- ------ - - - - - - - - - - ---------- ------ ------ 

Table 12. Copper River Sockeye Return-Per-Spawner Data (Age based) 
( S u m y  p r t i o n  only incuded) 

File: CATBYAGE.wk1 Date: 1/23/93 Disk: S-E/R 


Total Total Total I /  Total 
Return Return Return Return Return 

Return Comerci a1 Sub/PU Upri ver Delta Total Per 
Year Spawners Years Catch Catch Escapement Escapement Return Spawne 

1961 343140 63-68 1036203 23348 352078 106361 1494642 4.36 
1962 454199 64-69 562288 17799 166428 41488 770204 1.70 
1963 332333 65-70 432810 16452 170363 28623 631796 1.90 
1964 257532 66-71 732514 30003 396162 77265 1205941 4.68 
1965 416193 67-72 1165139 58078 521936 185515 1872590 4.50 
1966 397659 68-73 879733 48395 446789 185528 1512050 3.80 
1967 169888 69-74 507209 27285 250344 114834 872387 5.14 
1968 249354 70-75 420596 28533 327765 101367 849728 3.41 

1969 548768 71-76 589430 31306 257868 80242 927540 1.69 

1970 431511 72-77 320263 14787 106238 77872 504373 1.17 

1971 581842 73-78 812628 25259 173808 132057 1118494 1.92 

1972 412749 74-79 646580 40656 274210 134417 1055207 2.56 

1973 439895 75-80 201905 22775 105445 158224 465574 1.06 

1974 218490 76-81 140462 34245 199273 275485 615220 2.82 

1975 188236 77-82 46741 28126 213088 , 303146 562975 2.99 

1976 272446 78-83 399601 55053 422236 314828 1136665 4.i7 

1977 368448 79-84 1133713 106373 521006 163952 1818671 4.94 

1978 259336 80-85 681350 96311 451176 233087 1365612 5.27 

1979 444150 81-86 1038033 107665 656478 314639 2009150 4.52 

1980 592098 82-87 813709 60297 411477 239497 1464682 2.47 

1981 751006 83-88. 646740 56039 384827 154435 1186002 1.58 

1982 569673 84-89 1281338 80792 505276 232403 2019017 3.54 

1983 641067 85-90 618503 49930 320933 146665 1086101 1.69 

isel 725712 9E-31 !'?82!15 100340 657105 102976 1542201 2.54 

1985 640857 87-92 649434 74901 445871 102459 1197764 1.87 

1986 562973 88-93 1129398 130938 672091 169331 1970819 3.50 

1987 542631 89-94 
1988 491420 90-95 
1989 603567 91-96 
1990 611663 92-97 

1991 618871 93-98 
1992 731527 94-99 
1993 95-100 

Average R/S = 3.07 

Last 10 yr. = 3.19 

Note: I/ These figures include the subsistence/personal use catches 
(In order to get spawning escapement figures, subsistence/personal use catch must be subtracted. 

Note: The data presented here are on1 y a small portion of the entire file. 




-- ------- 

Table 13. Upper Copper River Chinook Aerial Survey Index Summary 


Filsnams: CRKESIN File Data: 8112192 Disc: "KA" 

This fils contsins serial survey index data for the Upper Capper Rivar Chinook ealmon index streams. 11 

Locallon 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 AVO.  Name Low High 
...............-............-.-......-....... ...--*. -...-.- ..--.. -.--.-. .--... ...... .------ .-..-- .------ ------ -...... -.---- -..... ....... ...... ....... .....- ....--- .-.-.- ....... -..--. .-.-.-- .....- ..A- ... ..-... ..---.. ...-.. .--...- ..--.-. ...-.--...-a 
East Fork Chistochina River 152 291 " 150 200 368 512 348 476 137 71 289 132 137 810 575 120 1260 5 i 5  577 360 618 764 684 740 616 865 88 441 E.Fork 71 1260 

Mandeltna Creek 12 6 100 38 ^ 38 " 56 49 15 15 38 " 35 73 52 5 3 51 70 12 26 26 76 10 17 185 320 305 83 63.6 Mandlt 3 320 

Kiana Creek 272 123 ' 100 34 162 81 89 172 55 123 " 37 91 125 279 247 191 200 166 382 91 328 80 249 344 411 520 79 186 Kians 34 520 

St. Anne Creek 48 53 26 .  2 6 "  35 4 25 2 6 '  32 2 6 "  15 10 24 16 8 19 35 87 89 15 182 192 62 90 42 115 1 2 4 8 . 7  5t.Ann 4 192 

Manksr Creak 64 2 9 1 9 '  17 30 4 17 29 1 9 '  6 15 20 16 35 23 49 141 264 22 251 141 115 165 41 101 1 4 6 0 . 3  Mankw 2 264 

Grayling Croak 22 4 8 '  4 7 4 8 '  45 47 47 49 48 .  17 4 8 '  92 153 66 107 127 2B7 279 58 224 112 161 72 49 151 17 88.3 Grsylg 4 287 

Little Tonsina River 42 129 ' 19 129 ^ 129 200 129 ' 100 65 161 98 35 285 285 70 191 440 330 568 203 424 247 75 65 57 54 107 172 Lt.Ton 19 668 

lnd~anRwsr 2 0 '  2 0 '  2 0 '  2 0 "  2 0 '  2 0 "  13 2 0 "  4 6 61 20 9 29 24 2 0 ' 1 7 9  41 17 14 2 9 '  33 0 3 15 18 1 25 Indian 0 179 
.. . .. -. .-. .---.----... .. . . ----.-.--. -.--. -----........ .- ... --. .---. ..... ..... .-----..... ....... . .-.. . .-. .. .- .... .-----. -*. -- ----..-....-.-. ........ . .. ..-. -.--- . . - . .-- .--. .-- -. ------ . ....... . .. ----...- ------ ------..---...-----. ----. .- .-- -.- -. 

Total wi thout 
interpolated counts 862 61 382 388 946 1197 1775 1450 1703 979 1335 1446 1665 2973 1746 712 4016 2570 4391 1110 5285 2807 2330 3657 2906 3432 1057 2117 

Counts Missing 1 6 3 5 4 1 1 2 5 2 2 1 

Totsl w t h  
interpolated caunte 882 1429 1185 620 1181 1217 1904 1496 1703 1233 1335 1514 1665 2973 1746 1476 4016 2570 4391 1110 5314 2807 2330 3657 2906 3432 1067 2117 
.... -. ..... .....-.-- .. . -...-. -..... -.-.- . ... . .. ...... -.. ------ -.- ...... ------ - ...... - -. .. --. -----. ... ..... ..-. -. . ... ---- . . ------. -........... .. ... . .-. -.-. . . . -.----. -..-. . -.. .. -. -----. ... . -.-- .--- --.- . .. . .-. .... .- ------..--. ----.----.--.... 

= Interpolated Counb 

11 Dua to survey conditions llats and poor v i a l b ~ l q lliva and dead counts utilized in  1992 

East Fork Chistochins Rivsr Live count, antira East Fork no t  including Eagle Crssk 
Gulkans R i v a  Liva count, all aurvay sraas above confluence wPNsst Fork including We31 Fork 
Msndsltnn Crssk Live count, e n t i e  ebssm 
Kmna Creak Live count, antira stream 
St. Anna Crssk Liva count, antire sbaam 
Manker Crssk Live count, sntire sbsam 
G r a y l h ~Creak Liva count, entira sbsam 
Little Tonsina River Live count, entire sueam 
Indian Rivar Live count, entira sbsam 

Year Count 





-- 

Table 15. Crosswind Lake CWT Comercia1 Catch Recovery by Day S-y 

61.. DsflVT5X.wrl Dsfw 1111193 ark: C W T  

Ths fl lr  contsnsonhl Cmsswmd Lak. CWT lap  r a c o v w  dalalll 

P a - Em=-I Par- Ema- P n - Elmo- P r - Ema- I I 

cent ndad I csnl nded cent "dad csnf nded 1 1  1 Y i l  1 Y, Mom0 STAT 


892 Sam- Tag. 1 1993 Sam- Tag. 994 Sam- Tea, I I Actual l r p ~ d e d  AVO WEEK 

ags pled 1992 / Taps pled 1993 r ~ .  PI.^ 1994 I I Tag. Tags Order5 


I--

10mw/ I -
l l M ~ 
I I 


I I 12mav 

I I 
 13may 

14May 


I I 

I I 


0.00% 15May 

I I 1 5 M w  

I I 
 17m5y 

18m5yI I 

19Mav  


I I 

I I 


20mw 

I I 
 2 1 M a y  


0.00% 22-MsvI I 

23Mav 


I I 

I I 


24M.y 


I I 
 25Mav 


I I 
 2BMay 


I I 
 27Mav 


I I 
 28M.y 


I I 
 0.00% 2944ay 
30Mav 


I I 

I I 


31m5y 
OlJ""  


I I 

I I 


0241n 


I I 
 03Jun 


I I 
 04jun 

0.00% OSJ""I I 

00junI I 

074"" 


I I 

I I 


0 8 4 "  
09 J u n  


I I 

I I 


10.h" 
1l.J"" 


I I 

I I 


0.00% 12-Jun 


I I 
 13-Jun 


I I 
 14jun 
154"" 


I I 

I I 


18jun 

17J u n  


I I 

I I 


1aJun 


I I 
 0.00% 194"" 


I I 
 20Jun 


I I 
 21 d u n  


I I 
 22-Jun 
23Jun 


I I 

I I 


24Jun 
25JunI I 


0.00% 28JunI I 

27Jun 


I I 

I I 


28J"" 
29Jun  


I I 

I I 


3 0 4 ~  


I I 
 O l J u l  


I I 
 02ju1 

0.00% 03411 


I I 

I I 


04ju1 

05ju1I I 

08-J"l 


I I 

I I 


07a1 
08ju1I I 

09.J"I 


I I 

I I 


13.77% lOJv l  
1 1 J u l  


I I 

I I 


12411 


I I 
 13411 


I I 
 14ju1 

1 5 3 ~ 1  


I I 

I I 


1 84.1 


I I 
 44.10% 17ju1 

1 8J" l  


I I 

I I 


l S A :  


I I 
 20ju1 

21 J u l  I I 

22 J u l  


I I 

I I 


2 3 4 1  


I I 
 19.48% 24411 

2 5 4 1  


I I 

I I 


28ju1 
27411
I I 

28ju1I I 

29&1 


I I 

I I 


30ju1 

17.92% 31ju1I I 

01-Auo 


I I 

I I 


02-Aug 


I I 
 03-Aug 
04-AuoI I 

05-A". 
?%Au* 

I I 

4.72% 07-Aug 


I I 

i I 


08-Aua 


I I 
 m-Aug 


I I 
 10-Aug 


I I 
 11.A"D 


I I 
 12-Aug 


I I 
 13-Auo 


I I 
 0.00% 14-Aug 


I I 
 15.Au0 


I I 
 10-A"0 


I I 
 17-Aug 


I I 
 18-Avo 


I I 
 19-Aug 
20-Auo 


I I 

I I 


0.00% 21-Auo 


I I 
 22-Aug 


I I 
 23-A"0 
24-Auo 


I I 

I I 


25-Aug 


II 
 25au0 

I I 
 27-Aug 


I I 
 0.00% 2eau0 

I I 
 29-Auo 


I I 
 m * u o  


I I 
 0.00% 31-Aug 
015.0 
O Z S s  
lrrso 
045.0ER.fkhlTw in Catch (Emadedl 0 0 0 

40 





~ : ~ ~ ~ ~ ~ ~ ~ ~ 

~ ~ 8 ~ ~ ~ ~ ~ ~ U f ~ ~ Z ~ ~ ~ ~ ~ 

~ ~ ~ i i ~ ~ i ~ ~ i i ~ O ~ ~ ~ m i o m i m o 

- -  

P f :  3 ? 

: -..---., - d a a 5 9 x " . , " " "  - - - - - - - . . -
: m . ' , ~ - o O a U ~ " L o "  

- - a  2 a -
: - -: - - : g a y 3 g y  * I d Y , O  8 '" - -' - ~ . 2 - U ' a P " " P ' U -

i g s  : r ~ w , g ~ ~ 2 S% Z ~ E ~~ ~ ~ ~ ~~ ~ ~ ~ $~ ig$ ~ $ E~ 

: u ~ z ~ w ~ ~ - ~ $ ~ ; a ~ ~ ~ f ~ r a - * 8 
i 3: $ 8 8 ~ ~ s ~ , b ~ , - , ~ ~ ; ~ ~ . : : ~ ~ ~ ~ ~ a : g : a y ; ~ : : r ; a ~ ~ ~ ~ + ~ ! ~ % ~ : : ~i%!i$%f 

: : I f  

2 2  - A  -

jglz2:3 *-"*-s - . , z H ~ a i n 2 p ; ~ ~ $ ~ # ~ t 1 $ # ~ ~ $ ~ i ~ $ ~ ~ ~ E [ f t ~ f ~ ~ ~ ~ $ $ $ ~  
A - m.. 

.: : 5 a s z g e a ~ n + + i i- , 2 m a . 2 A - 3 ; p ; f ~  ,%2:ata',...x%u..,-,:EM m - - .,.. -.,-,i$PdYz;%,E$rg$z" " ;;;,13-"'-""' """" ""r;"-"""-" I f 8,...,4lw::, ",,::,.,:: . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Z ! ~ ~ ~ & i I f ~ : t ~ i ; ~ ~ : e ~ : ~ i a : : : t ~ : ~ ; z :, w , m . - O P - V . - - 2 " A - ..u. 


m 5 2 !  O O P .z::: w m m  g g i ; g ; g ; # g $ $ j! t i  a i::#g@gi:$$$g$gig;$ggg;gg 
a a ----a 


MA.. .u - V N

i; p;;;!;~:: 2i;$2gggi;ggi j ; ; c ~ g ~ ~ ; ~ i i v ~ " " ~ ~ m ~ ; g f ; : i ; ; ; ~
- m - O ~ O O 1  ;o~oo,~a:s2$OE,u:E ON+^^ 

M a  "., .,: " - u  w m w . -
, % 8 " s x  z g z g ~i m w +  

m w m o ~  e $!a:;gEh8 zjtg$g$i$$j-.. 
.,N A W Ms g f  ;$;gf 

-+2 

" 0. 
rn - ,I;e n.w , n  

a A A N -

.. * 

- + -;.g;.or:rgssxe;a :.as8 g g ~ g g i $ j  Z g K -
, 8 ~ Z Y C X X O P Y ~ ~ ; : $ E ? Z = ~  0 0 "  2 9 2  - , M  9%: 

i ~ ~ f~
 

: 8 z a $A ~ 
i :  P

I
. o  

: -

j ;  t ;. 
:;: - 0 !! 

' 
: - 2a 
: 0:: = 2 

i ;  zH 
;: 

8 c 

i i  ;
5 

f 

; $  S 
; ;  5 

;; ui u  
: - 3 
j ;  a 

; - 2 
i g 
: -

: -
: 8 

; p  -

~ ~ $ ~~ ~ ~ ~
 

$ ~ ~ ~ 

..2 -
* A 0  

e s e  
-. ., 2 -

- 8 - 2 %3 : - . -Z:!! : i Z ~ i g s z n s s z g  z g ; r $ $  Y B ; O P B,,,,,, Z ~ E ~ M ,  Z 
a Y 

. .. 
a . - .. A ., - - - .4 ".. u .,U" w o - :<2 :  .J a e z  5 :  8 2  : 2 8  g g  $ 2  :, --i ~ 4 o f ~ , ~ ~ ~ o ~ ~ o ~ a a , s ~ D o ~ ~ D ~ a o o ! ~ ~ ~ ~ o o O O O ~ ~ o o ~ ~ ~ ~ ~ o o ~ o o : ~ o o . . ~ o ~ ~ e o o oi s 

- - - - a - 2 ? a  2 a - - - ;: # a; 0 - *  Y * ; s a ,
i ~ o ~ ~ ~ Q % : o o ~ ~ o Z ; o o % ~ o z ~ o o ~ ~ o ~ ~ o o ~ o o ~ ~ o o i ~ ~ ~ ~ o o t o o o i o o ~ ~ ~ ~ ~ o o ~ ~  

A - N U  N U  - Z  i ' 8 s - U '  " -
; 

: 

2 

2 
--- or $2: a"# 2 8 "  2 

: A 

I 5;5 a:s : i iii ;s : #a  % t o : ~ a : g g i l 
a - 4  a a 4 ' 4 a A a a ~ 4 - 4 * " - - w " - - . . , 4 - -

; E 8 8 8 ~ 9 X X 3 0 1 ~ $ 1 P W P 8 ~ S 2 ~ ~ ~ : 2 2 : : V 8 9 W ~ S Z ~ ~ Z ~ Z ~ ~ % ~ ~ Y ~ ~ S ~ Y Z < 2 2 a m ~ ~ - - o o o o o i - ~ 
I ~ ~ ~ ~ ~ ~ ~ u ~ ~ ~ ~ i ~ i u i ~ i f ~ i i ~ 
h k z :  

, ----...,! ~ A ~ N - ~ ~ ~ U ~ ~ , U ~ ~ X Z S ~ B I ~ Y E N Z : Z < ~ G ~ : ; = ~ ' ~ W ~ ~ - U N ~ ~ ~ Z ~ ~ ~ ~ E Y E ~ ~ ; ; < ~ G ~ ~ G = ~ !  

! ~ ~ ~ O ? ? ~ ~ ? ? p p p p + ? ~ p O ~ O p : p p ? f p p p ~ p ~ f p O P ? p p p p O p ? p ~ ~ : + ? ~ O O m O O ~ ~ O O ~ O O O O O ! ~ ~ ~
i 8 ~ ~ 8 ; ~ ' 8 2 2 8 ~ ~ < 8 2 9 8 8 ~ 1 d 8 1 : 8 E Z S 8 8 2 8 8 8 8 8 8 8 8 8 8 8 8 8 8 2 8 8 S S 8 9 ~ 8 8 k 8 8 ~ 8 8 8 k 8 8 8 8 8 i : ~ ~  

i ~ $ ~ ~ ~ ~ ~ ; ~ ~ ; ~ ~ ; ; ~ $ $ $ g ~ ~ E m E E m . E m " - . 2 . A . A A , , , u , , ~ ~ " " " " . , " " "  -p:
~a.m"~--U~...,.,.,"..,......~~~~~*.,"O0"AOO----Oooooi 

: ~ 4 ~ ~ b L ~ ~ b i b b ~ b b b L b b L L & ~ j b b i ~ i i i L L L j L ~ L L L L & L & & L L L b i m b L L L b ~ ~ L ~ L ~ b b b b b : ~ ~ 8  

N - 2 .  N * 4 . .  .. m -; , a o  ;so ; ~ o x o o o e o o u o o o : : ~ o t ~ Q o o ~ o , ~ o O O : , , , , o i ~ ~  
: 

~e,sr,,~,,~~.oc,,,oo!.~~ 










Fils: CWATCH2.wrl Date: 2111/93 Disk: CWT Pegs 3 of 3. 

1993 1993 


The table contains Copper Rivet Sockeye Salmon cumulative percentage catch by dsy.by year. Catch Catch 

ICorrsctedfor enhanced production which is removed from the catches in 1986-1992) 1989-1992 Daily Cum. 


Cumu- wlo 787200 

1987 1988 1989 1990 1991 1992 lative Daily Waakly Data Enh. wla Enh 


100.0 100.0 100.0 100.0 100.0 100.0 99.97 0.08 911 600 788930 
100.0 100.0 100.0 100.0 100.0 100.0 99.97 0.00 2 3 798933 
100.0 100.0 100.0 100.0 100.0 100.0 99.97 0.00 3 8 788939 
100.0 100.0 100.0 100.0 100.0 100.0 99.97 0.00 0.07 4 8 788948 
100.0 100.0 100.0 100.0 100.0 100.0 99.97 0.00 6 8 788962 
100.0 100.0 100.0 100.0 100.0 100.0 99.97 0.00 8 6 788967 
100.0 100.0 100.0 100.0 100.0 100.0 99.97 0.00 7 3 788969 
100.0 100.0 100.0 100.0 100.0 100.0 99.97 0.00 8 3 788982 
100.0 100.0 100.0 100.0 100.0 100.0 99.98 0.02 9 120 787082 
100.0 100.0 100.0 100.0 100.0 100.0 99.99 0.00 10 2 787083 
100.0 100.0 100.0 100.0 100.0 100.0 99.99 0.00 0.02 11 4 787088 
100.0 100.0 100.0 100.0 100.0 100.0 98.99 0.00 12 2 787090 
100.0 100.0 100.0 100.0 100.0 100.0 99.99 0.00 13 2 787091 
100.0 100.0 100.0 100.0 100.0 100.0 99.99 0.00 14 0 787091 
100.0 100.0 100.0 100.0 100.0 100.0 99.99 0.00 16 1 787093 
100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.01 18 97 787190 
100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 17 1 787191 
100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 0.01 18 1 787192 
100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 19 00 787192787192 
100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 20 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 21 0 787192 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 22 4 787198 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 23 0 787198 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 24 0 787198 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 0.00 26 00 787198787198 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 28 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 27 0 787198 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 28 0 787198 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 29 0 787198 

100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00 0.00 30 6 787201 W 

TI' 


787200 





Table 20 . ,  Copper River Personal  U s e  and Subsistence Sockeye Catch by Day Surronary 

1981 

1421 
610 

1019 
677 

1058 
1896 
I102 
1010 
327 
822 
834 
968 

1275 
78 1 
354 
423 
197 
183 
185 
573 
380 
243 
185 
85 
93 

141 
258 
244 
76 

162 
117 
122 
331 
369 
34 1 
336 
176 
71 

138 
180 
143 
53 
37 
82 
90 
12 
20 
64 
39 
32 
46 
76 

144 
191 
I l l  
42 
31 
66 
26 

133 
93 

Sooheye Salmon 

............. Cum. Cum. ................... 


No 312 
Data 866 

1091 
86 1 
727 
690 
739 
781 
554 
648 
628 
971 
382 
577 

1534 
581 
595 
451 
606 
775 
772 
671 

1096 
276 
739 
361 
579 
354 
418 
86 

263 
312 
483 
638 
601 
422 
296 
333 
102 
522 
281 
177 
224 
192 
505 
135 
210 
56 

171 
521 
254 
361 
164 
195 
312 
108 
113 
53 

136 
50 
70 

-Continued-

PERSONAL USE .................................... 
cum. Cum 1882.3 198488 109b02 

89 
212 
287 
100 
274 
202 
207 
232 
392 
478 
325 
232 
356 
316 
586 
84 

309 
432 
249 
393 
424 
250 
305 
275 
402 
208 
613 
484 
326 
260 
236 
317 
409 
243 
354 
310 
74 

145 
218 
181 
82 
35 

I l l  
144 
220 
128 
157 
323 
156 
313 
345 
62 

393 
58 

261 
209 
203 
319 
242 
49 1 
118 





Table 21. River Personal U s e  and Subsistence Chinook Catch 

T a d  1236 1629 9921 1682 1212 2247 2727 2723 2160 2694 3947 3322 2434 2434.1 l m . 0  T a d  406 870 416 462 E05 687 689 744 (HY 1216 1320 794 734.36 lm.O T a d  

-50 
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Table 22. Anticipated Daily, Period and Weekly Comercial Sockeye 

Salmn Catches. Comer River. 1993 


File: CRSMGT93.wrl Date: 2/26/93 Disk: SF Page 1 of 2. 

1993 Sockeye Management Data. Copper River Commercial Fishery 
These data corrected for enhanced stock timing and contribution. 
Weekly totals shown on Saturdays, semi-weekly on Wednesdays and Saturdays) 

SOCKEYE DAILY CUMULATIVE WEEKLY SEMI-WEEKLY ACTUALS 

Stat. Expect hpec t  Expect Expect Expect Expect Dally Cumluatlve 

Week Date Percent Number Percent Number Number Number Date Catch Catch 


20 May 10 0.00 0 May 10 
11 0.00 0 11 

12 0.04 334 12 

13 0.1 7 1666 13 

14 0.1 7 1662 14 

16 0.62 4803 8264 16 


2 1 16 0.77 71 29 16 

17 0.72 6600 17 

16 0.96 8770 16 

19 2.26 20723 19 

20 2.16 19640 20 

21 1.86 171 27 21 

22 2.46 22646 102834 22 


22 23 2.1 6 19736 23 

24 2.31 21231 24 

26 3.46 3201 6 26 

26 3.14 26934 26 

27 2.03 16636 27 

26 2.68 23702 26 

29 3.97 36661 18061 2 29 


23 30 2.76 26416 30 

31 2.24 20663 31 


" June 1 2.23 20460 June 1 

2 2.36 21732 2 

3 2.19 20118 3 

4 1.76 16116 4 

5 1.76 16064 140679 6 


24 6 1.26 11629 6 

7 1.61 14641 7 

8 1.66 16188 6 

9 1.44 13288 9 


10 1.69 14690 10 

11 1.61 13862 11 

12 1.66 14296 97693 12 


26 13 0.97 8927 13 

14 1.14 10624 14 

16 1.67 14470 16 

16 1.36 12663 16 

17 1.31 12040 17 

16 0.67 ,7982 18 

19 0.93 8630 76027 19 


26 20 1.06 9702 20 

2 1 1.16 10663 21 

22 1.16 10644 22 

23 1.08 9960 23 

24 0.93 6 b U Y  24 

26 0.76 7009 26 

26 0.74 6824 63280 26 


27 27 0.62 6672 27 

28 0.60 661 1 28 

29 0.70 6396 29 

30 0.67 61 67 30 


" July 1 0.66 6961 July 1 

0.60 6479 2 

0.79 7266 42434 3 

0.61 4666 4 

0.66 6963 6 

0.74 6797 6 

0.66 6078 7 

0.66 6069 6 

0.84 7726 9 

1.07 987 1 47090 10 

0.98 8970 11 

1.07 981 6 12 

1.06 9684 13 

0.88 8068 14 

0.69 6406 16 

0.89 8180 16 

0.97 8960 69074 17 

0.91 8369 18 

0.81 7464 19 

0.88 8139 20 

1.17 10776 21 

0.68 6342 22 

0.60 6660 23 

0.27 2623 48163 24 

0.94 8681 26 

0.49 4466 26 

0.40 3718 27 

0.46 41 88 26 

0.62 6739 29 

0.62 4764 30 

0.39 3664 36079 31 




-- 

-- - 

Table 22. (Page 2 of 2) 

-

F~le: CRSMGT93.wrl Date: 2/26/93 D~sk: SF 

1993 Sockeye Management Data, Copper River Commercial Fishery 
These data correctd for enhancd stock timing and contribution. 
(Weekly totals shown on Saturdays, semi-weekly on Wednesdays and Saturdavr) 

Stat. Expect 

Week Date Percent 

.----- ---

32 Aug. 1 0.49 
2 0.1 7 


0.18 

0.09 

0.24 

0.06 

0.24 

0.09 

0.06 

0.03 

0.06 

0.02 

0.07 

0.04 

0.03 

0.02 

0.01 

0.02 

0.02 

0.02 

0.02 

0.01 

0.02 

0.02 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 

Expu t  
Number 

4496 
1662 
1676 
767 

2237 
487 

21 66 
661 
716 
270 
444 
208 
602 
327 
246 
191 
130 
216 
167 
160 
214 

167 
167 

129 

79 
79 
79 
79 
79 
79 
79 
79 
79 

79 
79 

79 
79 
76 
60 

. 60 

0 

920000 

CUMULATIVE 

Expect Expect 

Percent Number 
-

WEEKLY SEMI-WEEKLY 

E x p u t  Expect 
Number Number Date 

Aug. 1 
2 
3 

8620 4 
6 
6 

13409 4889 7 
6 
9 

10 
2280 11 

12 
13 

341 8 1136 14 
16 
16 
17 

782 18 
19 

7 304 

23 
24 

623 26 
26 
27 

769 236 26 
29 
30 
31 

661 

316 Sept. 1 

332 

0 

0 

0 
0 

920000 

ACTUALS 

Daily Cumluative 
Catch Catch 
. --



Table 23. 	 Anticipated Daily Miles Lake Daily & weekly Sonar Counts, 
f i n w r  R i v e r  l q q ?

L L 

File. CffiON93 w r l  Dale: 2125193 a s k  SF 

1993 Salmon Managemant Dam. Copper Rva Son- @emt#ons Artvd A v n a v  
(Them data corrected for mhan0.d and uprivet dipnet catch c o m ~ n e n l s l  (in fsst) 1993 Wer 

Cumulatwe RIVER RIVER Wslsr Lsvel 
DAILY CUMlllATlVE W u s n w  WEEKLY LEVEL LEVEL Level n MmWs --- -- - - AVE. in Melsre 

Star. Da& Dallv Actual Cum. Cum. Cum. 
Data: Week Percent C w n l  Count Pwcenl Cmnt Acrual 



-- 
Table 24. Copper River Chinook S a h n  Catch by Day S m a r y  

F h :  CRK8YDAY.wrl Data: 1/8/93 Disk: KA Page 1 of 2. 

The fils c Copper River dr ~tcatch for chinc 1993 
Expactad 

Date 1970 1971 1973 1975 Cum. Per. Dots Catch 
..-.--- --..... .-..... -----.- -.---. 

May 10 0.0 May 10 
11 0.0 11 
12 0.4 121.4 13 

13 

14 '2.8 14 

15 626 4 5.0 16 

16 391 139 7.5 16 

17 19 10.0 17 

18 927 12.2 18 

19 840 243 15.6 19 

20 I96  271 18.3 20 

21 397 21.1 21
260 26.2 22 
22 1407 168 
23 I83  944 29.2 23 
24 301 32.8 24 
25 1336 37.2 25 
26 1565 1225 41.0 26 
27 620 1228 44.8 27 
28 191 149 48.1 28 
29 1291 582 53.1 29 
30 575 1595 56.9 30 
31 119 10.3 31 

Juns 1 1316 83.6 Juns 1 
2 1453 1591 66.7 2 
3 235 1176 69.8 3 
4 338 646 72.3 4 
5 1135 249 74.7 5 
6 I 8 9  1680 77.7 6 
7 492 80.7 7 
8 586 83.1 8 
9 611 951 85.0 9 

10 464 1463 86.8 10 
11 74 I 5 6  88.8 11 
12 533 I 8 7  90.2 12 
13 61 892 91.4 13 
14 2 292 92.7 14 
15 664 5 93.9 15 
16 333 557 94.8 18 
17 72 631 95.6 17 
18 1 252 95.2 18 
19 140 10 96.6 19 
20 18 409 97.2 20 
21 74 97.8 21 
22 117 3 98.2 22 
23 116 149 98.6 23 
24 34 242 98.8 24 
25 1 113 99.0 25 
26 107 99.1 26 
27 31 99.2 27 
28 99.3 28 
29 21 99.4 29 
30 17 58 99.5 30 

July 1 1 39 99.6 July 1 
2 10 21 99.6 2 
3 15 99.6 3 
4 2 99.7 4 
5 99.7 5 

6 15 99.7 6 

7 26 19 99.7 7 

8 2 24 99.8 8 

9 8 99.8 9 


10 1 99.8 10 

11 2 99.8 11 

12 99.8 12 

13 99.8 13 

14 29 99.8 14 

15 1 99.9 15 


.-..-.- ...-..- ----..- --.--



Table 24. (Page 2 of 2 )  

Fila: CRKBYDAY.wr1 Date: 1/8/93 Disk: KA Page 1 of 2. 

The fils contain* Coppar Rivar drift gill net catch by day for chinook salmon (kings) in areas 212-10.20 and 30 cornb~ned. 
Expactsd 

1985 1986 1987 1988 1989 1990 1991 1992 Avsrage Cum.Cst. Cum.Par. Date Catch 

99.9 16 
99.9 17 
99.9 18 
99.9 19 
99.9 20 
99.9 21 
99.9 22 
99.9 23 
99.9 24 
99.9 25 
99.9 26 
99.9 27 
99.9 28 
99.9 29 
99.9 30 
99.9 31 
99.9 Aug. 1 
99.9 2 
99.9 3 
99.9 4 
99.9 5 
99.9 6 
99.9 7 

100.0 8 
100.0 9 
100.0 10 
100.0 11 
100.0 12 
100.0 13 
100.0 14 
100.0 15 
100.0 16 
100.0 17 
100.0 18 
100.0 19 
100.0 20 
100.0 21 
100.0 22 
100.0 23 
100.0 24 
100.0 25 
100.0 26 
100.0 27 
100.0 28 
100.0 29 
100.0 30 
100.0 31 
100.0 Sspt 1 
100.0 2 
100.0 3 
100.0 4 
100.0 5 
100.0 6 
100.0 7 
100.0 8 
100.0 9 
100.0 10 
100.0 11 
100.0 12 
100.0 13 
100.0 14 
100.0 15 
100.0 16 

___._________.____..________  _... _...___ ..--... -.-.. --.---- ..-.--. ------. ..._.._ ...._.. _.___ .... .....__ ..----..__.___ ._._.__ *.. ._-.._. ------- -- ------. ..----- -__._._ .._.. __.... -__.... ._..__. ..__._.___._.. ._.._._ 
Total 16997 21306 78457 24222 21920 20944 21619 33455 23699 31040 19657 10434 22157 49344 54483 40940 44318 42654 42988 32729 32852 23692 36778 39810 28331 28331 27100 



' T a b l e  25. A n t i c i p a t e d  D a i l y ,  Period and Weekly C o m m e r c i a l  Chinook 
Sabmn Catches, Copper River, 1993 

~i i i :C R K M G % ~ : W ~ ~  Date: 2/24/93 Dkk: SF Page 1 of 2. 

1993 Chinook Management Data, Copper River Commercial Fishery 
(Weekly totals shown on Saturdays, semi-weekly on Wednesdays and Saturdays) 

Stat. Expect Expect Expect 
Week Date Percent Number Percent 
.- - - - -- - - - --
20 May 10 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 


June 1 

2 

3 

4 

5 

6 

7 

8 

9 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

26 

27 

28 

29 

30 


July 1 

2 

3 

4 

5 

6 

7 

6 

9 


10 

11 

12 

13 

14 

15 


Expect Expect Expect 
Number Number Number 

1 03 

1243 

2673 

4268 

3267 

3680 

2169 

2800 

1399 

484 

529 

153 

98 

48 

28 

16 

12 

Date 

May 10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 

25 
26 
27 
28 
29 
30 
3 1 

June 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

18 
19 
20 
2 1 
22 
23 
24 
25 
26 
27 
26 
29 
30 

July 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Actual 

Number 
- - - - - .--. 

5468 

4723 

636 1 

7519 

6755 

3055 

1737 

902 

341 

517 

195 

134 

35 

9 

12 

22 

5 

Actual 
Cum. 
-..---

5418 
541 8 
5416 

10141 
10141 
10141 
18502 
18502 
18502 
18502 
26021 
2602 1 
2602 1 
32776 
32776 
32776 
35831 
35831 
35831 
35631 
35831 
3583 1 
35831 
37568 
37568 
37568 
37568 
38470 
38470 
38470 
3881 1 
3881 1 
3881 1 
3881 1 
39328 
39328 
39328 
39328 
39523 
39523 
39523 
39657 
39657 
39657 
39657 
39692 
39692 
39692 
39701 
39701 
39701 
39713 
397 13 
39713 
39713 
39735 
39735 
39735 
39740 
39740 
39740 



Table 25. (Page2 of 2 )  

File: CRKMGT93.wrl Date: 2/24/93 Disk: SF Page 2 of 2. 

1993 Chinook Management Data, Copper River Commercial Fishery 

iWeekh/ totals shown on Saturdays, semi-weekty on Wednesdays and Saturdays) 


CHINOOK DAILY CUMULATIVE WEEKLY SEMI-WEEKLY ACTUALS 
..- - - - - 
Stat. Expect Expect Expect Expect Expect Expect Actual Actual 

Week Date Percent Number Percent Number Number Number Date Number Cum. 
----. - - - - --- .-- - -- - -..- - -. . .- - - - -..- - . - - - - -- .- - - -.- - - ------

16 2 27061 
17 3 27064 7 
18 4 27068 
19 2 27070 
20 2 27072 
2 1 2 27073 
22 1 27074 25 
23 0 27075 
24 1 27075 
25 1 27077 
26 1 27078 
27 1 27079 
28 1 27080 2 
29 1 27081 
30  1 27081 
3 1 1 27082 0 

Aug. 1 1 27083 Aug. 1 
2 0 27083 2 
3 0 27084 3 
4 0 27084 2 4 
5 0 27084 5 
6 1 27085 6 
7 1 27086 2 7 
8 1 27087 8 
9 1 27088 9 

10 0 27088 10 
11 0 27089 3 11 
12 0 27089 12 
13 0 27090 13 
14 1 27090 1 14 
15 1 27091 15 
16 1 27091 16 
17 0 27092 17 
18 1 27093 3 18 
19 1 27093 19 
20 1 27094 20 
21 1 27095 2 21 
22 0 27095 22 
23 0 27096 23 
24 0 27096 24 
25 0 27096 1 25 
26 0 27097 26 
27 0 27097 27 
28 0 27097 1 28 
29 0 27097 29 
30  0 27097 30 
31 2 27099 31 

Sept. 1 0 27099 2 Sept. 1 
2 0 27100 2 
3 0 27100 3 
4 0 27100 0 4 
5 0 27100 5 
6 0 27100 6 
7 0 27100 7 
8 0 27100 0 8 
9 0 27100 9 

10 0 27100 19 
11 0 27100 0 11 
12 0 27100 12 
13 0 27100 13 
14 0 27100 14 
15 0 27100 15 
16 '  0 27100 16 
17 0 27100 17 
18 0 27100 0 18 
19 0 27100 19 
20 0 27100 20 
2 1 0 27100 2 1 
22 0 27100 22 
23 0 27100 23 
24 0 27100 24 
25 0 27100 0 25 
26 0 27100 26 
27 0 27100 27 
28 0 27100 28 
29 0 27100 29 
30  0 27100 0 30  

27100 
27100 

57 
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STATE OF ALASKA 
Dept. of Fish and Game Sport Fish Division - RTS 

To: Ken Roberson Date: November 3, 1992 

Gulkana Manager 

FRED - Glennallen 

From: James J. Hasbrouck JJ H RE: Copper River sockeye 
Biometrician forecast 
Sport ~ i s h  RTS - Anchorage 

Enclosed is a summary of analyses conducted to predict sockeye 
salmon returns to the Copper River. As we previously discussed, 
this represents only a portion of the entire process of forecasting 
returns to the River. I used number of spawners to model: 
1) number of returning sockeye, 2) number of returning so~keye per 
spawner, and 3) number of returning sockeye per [spawner] . 
I initially fit a nonparametric smoothed curve to each relationship 

and then conducted an analysis to determine if a transformation of 

each response variable provided an adequate model. Next I examined 

diagnostics and residuals to see if the model was appropriate, an 

extremely important exercise in forecasting salmon returns (H. 

Geiger, ADFG Division of Comm. Fish., pers. comm.). 


Number of returning sockeye required no transformation. The number 

of spawning sockeye has a significant linepr relationship with 

number of returning sockeye, but the low R and residual 

diagnostics indicated this model was likely not a good predictor. 

Number of returning'fish per spawner was adequately fit by 3 power 

transformations, including the Ricker curve, but again these models 

may not be adequate p~ediction tools. Although number of returning 

sockeye FSZ [[spawnzr] seemed a rathcr strazge response variable, a 

natural log transformation provided a fairly good fit of the model: 


J = 3.5752 - O.OOOOO366l (Number of Spawners) . 
spawner 

These results represent a cursory, preliminary examination of the 

data. I hope this analysis provides you with some insights and a 

good basis for future attempts in modeling returns to the Copper 

River. If you have any questions please call me at 267-2124. Good 

luck! 


cc w/o attachments: Tim McDaniel 

Linda Bramian 


cc w/ attachments: Hal Geiger 




You sent data collected since 1966 on number of sockeye salmon 
spawning in the Copper River and the subsequent number of returns. 
You mentioned that a large proportion of the sockeye return as 5 
year olds; other age groups compose only a small portion of the 
return during any year. Specifically, you requested I fit a model 
to the relatiophips of return (RET) , returnjspawner (RPS) , and 
return/spawner (RPSS) as a function 2f the number of spawners. 
For clarity RPSS was multiplied by 10 . 
Exploratory data analysis using loess, a nonparametric smoothing 

technique, indicated RET increased roughly linearly with increasing 

number of spawners except for a "blipI1 between 250-400K spawners 

Fig. 1) . Both RPS (Fig. 2) and RPSS (Fig. 3) appeared to be a 
declining power function, again except for a "blip" between 250- 
400K spawners. Therefore, modeling RPS and RPSS may require 
transforming these variables to fit assumptions of a normal theory 
regression approach. 

The next step was determining if any transformation of the response 
variables provided models which adequately fit the data. This 
involved applying a family of Box-Cox power transformations (Neter 
et al. 1990:149) for each relationship to see which transformation 
minimized the error sum of squares. This analysis indicated that 
RET needed no transformation (Table 1; A = 1). RPS and RPSS may be 
modeled using 3 different transformations including a natural log 
transformation (A = 0). Note the log transformation of RPS leads 
to the standard Ricker model. 

I performed the various transformations to each of the response 
variables and examined model diagnostics. These diagnostics assess 
how adequately the model fits the data and meets assumptions (e.g., 
residuals normally distributed with constant variance, no trends in 
the residuals, etc.). Diagnostics may show potential trends or 
influential data points, both of whicp may require closer scrutiny. 
Diagnostics of RET showed: 1) A low R' ( =  0.25) such that, although 
number of spawners explains a significant amount of variation in 
RET, there is still much unexplained variation. This leaves much 
room for error in using such a model as a prediction tool. 2) The 
residuals did not have a constant vpriance and seemed to be 
autocorrelated (Fig. 4). The low R and autocorrelated residuals 
(Fig. 5) with a nonconstant variance were also apparent for the 
In (RPS) model., The model of in (RPSS) was highly significant and 
had a llgoodvv = Residual plots basically looked OK but the R 0.75. 

residuals still did not have a constant variance and appeared to be 

autocorrelated, especially after 1970 (Fig. 6). The natural log 

transformation appeared better than the inverse square root 

transformation because the latter also suffered from non-normally 

distributed residuals. 


Based on results of the power transformation analysis and 

examination of model diagnostics, the "bestv1 model for each 

response variable was: 


RET = 648,809 + 1.319(SPAWNERS), (1) 



Ln (RPS) = 1 . 5 7 6 7  - 0 .000001211  (SPAWERS), ( 2  

and 

Ln(RPSS) = 3 . 5 7 5 2  - 0 .000003661  (SPAWNERS). (3 

Each model was graphed along with the 95% prediction interval. The 
vertical dashed line at the estimated number of spawners in 1987 
shows the predicted RET (Fig. 7 ) ,RPS (Fig. 8 ) ,  and RPSS (Fig. 9) 
from this brood year. 


These results make me question whether Copper River sockeye returns 

can be adequately predicted using a linear model. Although loess 

smoothing indicated the number of spawners may be linearly related 

to each of the response variables examined, further analyses found 

spawners did not provide an adequate predictive linepr model for 

either RET or RPS. The high significance and large R of the RPSS 

model may be a spurious result because number of spawners is 

incorporated in both the independent and response variables. There 

also appears to be a high degree of autocorrelation, which is 

perhaps not surprising. Future efforts may wish to explore 

nonlinear, time series or generalized additive models to forecast 

sockeye returns. 


Literature Cited: 


Neter, J., W. Wasserman, and M. H. Kutner. 1990. Applied linear 

statistical models. 3rd ed. Irwin Publ., Homewood, IL. 




Table 1. Error sum of squares from Box-Cox transformations of 3 

dependent variables as a function of number of spawners for 

modeling Copper River sockeye returns. 


Dependent variable 


~ambda~ Returnb Return/Spawner ~e turn/ (spa~ner2) 

a Value of Box-Cox power transformation parameter. 

b 12
Error sum of squares values are X 10 -



NUMBER OF SPAWNERS (X 100,000) 

Fig. 1. Loess ( F  = 0.4) smooth relating number of returning 
sockeye salmon to the Copper River and number of spawning salmon. 



NUMBER OF SPAWNERS (X 100.000) 

Fig. 2. Loess (F = 0.4) smooth relating number of returning 
sockeye salmon per spawner to the Copper River and number of 
spawning salmon. 



I 2 3 4 5 6 7 8 

NUMBER OF SPAWNERS (X 100,000) 

Fig. 3. Loess (F = 0.4) smooth relating number of returning 
sockeye salmon per spawner per spawner to the Copper River and 
number of spawning salmon. 



BROOD YEAR 


Fig. 4. Loess (F = 0.4) smooth relating number of returning 
sockeye salmon to the Copper River and brood year. 



1965 1970 1975 1980 1985 1990 


BROOD YEAR 


Fig. 5. Loess (F = 0.4) smooth relating number of returning 
sockeye salmon per spawner to the Copper River and brood year. 



BROOD YEAR 


Fig. 6. Loess (F = 0.4) smooth relating number of returning 
sockeye salmon per spawner per spawner to the Copper River and 
brood year. 



NUMBER OF SPAWNERS (X 100,000) 


Fig. 7. Linear model with 95% prediction intervals relating number 

of returning sockeye salmon to the Copper River and number of 

spawners. Vertical dashed line represents estimated number of 
-
spawners in 1987. 




NUMBER OF SPAWNERS (X 100,000) 


Fig. 8. Linear model with 95% prediction intervals relating number 

of returning sockeye salmon per spawner to the Copper River and 

number of spawners. Vertical dashed line represents estimated 

number of spawners in 1987. 




I 2 3 4 5 6 7 8 

NUMBER OF SPAWNERS (X 100,000) 

Fig. 9. Linear model with 95% prediction intervals relating number 

of returning sockeye salmon per spawner per spawner to the Copper 

River and number of spawners. Vertical dashed line represents 

estimated number of spawners in 1987. 



